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How Engineers Can Use Computers Better 


Many design and operating problems are 
adaptable to computer solution. Simple 
=. flowchart of mathematical steps bridges 
‘| engineer-programmer gap .... p. 23 
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*Spherical scrubber for 


dust and liquid removal 




















from gas flow 
LEGEND OF ABOVE CUTAWAY 


The majority of incoming liquid (A) and solid particles are directed to either 
side and down into reservoir (1). Lighter solid particles carried by gas stream 
ere separated on surfaces of contactor (B) which are kept wet and clean by 
revolving thru liquid reservoir (2). Contactor is revolved by explosion-proof 
gear motor (C). Mist Extractor (D) removes any remaining liquid particles 
from gas stream prior to outlet (3). 





The test at the left indi 
cates the superiority of Peerless Scrubosphere 
ahi whey over conventional oil bath dust scrubbers. The 

bs deal my SCRUBOSPHERE operates with no loss of effi- 
ciency at low flows, minimum liquid loss, and 
very low pressure drop. Other outstanding 
features include easy vessel access with re- 
movable self cleaning contactor, a sump for 
slugs of solid or liquid particles, and minimum 
cost. 


For detailed information write for Bulletin No. 180 








$5 Mp 
, yr? Fg 
: } > * 
ee MANUFACTURING 4 Gay ° 
These photographs were made of microscope slides ae ) ro 
introduced downstream of -the Scrubosphere and a co. =e } »\) 4 
conventional vertical oi! bath cleaner under the same ‘ ~ 
Operating conditions. Plates 1 and 2 show the com- P.O. Box 131f Dallas, Texas ° ; % 
parative amounts of iron oxide not removed with the "Wize oho 
amounts introduced being identical. Plates 3 and 4 Representatives in All Principal Cities 


indicate comparative oil loss with vapor rate through 
the vessels being the same. 


“OVER 20,000 SEPARATORS and SCRUBBERS IN SERVICE” 
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Predict Performance of Turbo-Engines 
[ | Making separate computations to predict the effect 
_ ( 


y varying conditions on turbocharged engines 1S 





consuming. One solution was to establish a set ol 






es that can be used to find quickly how any given 
set of variables will 





affect turbocharger engine combi- 






ons. These curves wert 





computed for turbochargers 





rating with 2- and 4-cycle diesel engines and with 





centrifugal compressor as a driven unit 





Rudolph Birmann and Ernest W, Blattner. . Page 16 





Computer Aids for the Pipe Line Engineer 


[ | Today’s electronic computing equipment has a lot 
of capabilities not being used fully for solution of 


Many 


engineers need a better understanding of the methods 






line engineering and operating problems 






for adapting their problems to computer programming 





] 


Flowchart of mathematical processes and symbols can 
bridge the * 






mystery gap” between the enginee and pro- 






grammer. Here is a practical guide to flowchart con- 





ruction for problems 


By T. R. Young Page 23 











Alaskan Products Line Operates Year ‘Round De- 
spite Temperature Extremes 


[| The 8-inch, 626-mile Haines-Fairbanks military 
products pipe line is functioning 


successfully de- 






92 


spite the extremes of temperature ranging from 83 de- 





grees below zero recorded at Snag, Yukon Territory olf 


high of 92 degrees at Fairbanks 





Canada, to 





This pipe 





ine, the northernmost one in the Free World. traverses 
extremes of altitude ranging up to 3,750 feet. The line 






1S ibov eS 


eround throughout most of its route. Extremes 








temperature cause rapid increases and decreases in 









ssure and flow rates along the line. Despite many 
roblems, the line was operated successfully throughout 
the winters of 1956-57 and 1957-58 

Dallas B. Pack and H, T. Brundage Page 27 






Today’s Trends in Use of Automation (Part 2) 


L]! Results of an industry-wide survey are continued 
in the second part of this series 


Included are use 





automatic sequence control. unattended station oper- 





nm, and present and future use of computers in the 





e line industry. In addition to the 





number of appli- 





aions, a summary of the types of installations used is 





mluded. Results indicate that computers are already 





E. B. Turner Page 31 


“xd widely and greater use in future is predictec 










a” digests, checking [v7] those you want to read first. 


B T4T8T9 


CONTENTS 
and Quick Look 


To help you put first things first, scan these time-saving 


Correct Procedures for Field Sampling Gas 
Correct methods for taking field sample 5 Ol Gas art 
essential if laboratory analytical results are to re- 

flect accurately the 


quality ol purchased by the pipe 


; 


line. Here are some worthwhile and practical suggestions 
that will help avoid contamination, minimize hazards 
and insure accurate records. They will help you get rep- 
resentative field samples to the test laborator 
By Norman E. Watson Page 40 


Canadian Crude Line Cleaned for Gas Service 
[] To thoro ighly clean the interior surlace of a crude 
line before transferring it to 


nation of scrapers and a solvent detergent solution was 


ya SCTVICE a combi- 


ised Progress ol the batch tnrou h the Linh 


ittaching a radioactive source to the 


cleaning 
Was che ked by 
lead plug The rate of flow was controlled to give 10 
minutes contact time between the cleaning solution and 
the pipe wall. Scintillors spaced at Intervals indicated a 


rate of flow of 1 mile per hou 


By R. E. 


Tschupp Page 42 


You CAN Write Better Letters 


[| We realize a business letter is not su posed to read 
like a best selling novel but the ré ertain 1] 


Att ( al I cs 
you can follow which will make your letters sparkle 
Here are those rules presented In a Cital and CONCIS 
form to help vou along the road to becoming a bette 
letter writer Page 44 


IPE at Tulsa to Feature Pipe Line Advancements 

[| he International Petroleum Exposition May 14 
23 in Tulsa will show the numerous advancs 

ments in the pipe line industry. For a brief preview of 


what the show will offer, turn to Page 48 
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EDITORIAL 





Borden Commission report... 
a serious setback for Canada 


A serious blow has been dealt Western Canada gas 
producers and pipe line companies. Any hopes they 
might have entertained for early permission to ex- 
port natural gas has been dispelled as a result of the 
first report of the Royal Commission on Energy, 
commonly called the Borden Commission. 

The report recommends the establishment of a 
five-man National Energy Board, which would have 
sweeping power over oil and gas. Some idea of the 
proposed scope of the board’s authority can be 
gleaned from the following: 

“That the National Energy Board shall have au- 
thority to study, review and from time to time rec- 
ommend to the Minister of Trade and Commerce 
such policies and measures as it considers necessary 
or advisable in the public interest for the control, 
supervision, conservation, use and development of 
energy and sources of energy and for the production, 
recovery, manufacture, processing, distribution, 
transmission, sale, purchase, exchange, disposal, im- 
port or export of energy and sources of energy with- 
in, to or from Canada.” 

In view of the foregoing, little comfort is pro- 
vided by the declaration that exports of Canadian 
natural gas on a moderate scale are a “highly desir- 
able step,” and that it would be unfair to producers 
to require that “proven reserves be set aside for all 
long-term future needs of Canada.” 


This means a long delay before any action can be 
expected on the granting of export permits. Estab- 
lishment of such a regulatory body means govern- 
ment study before passing enabling legislation. This 
could take a vear. Then, before the new board could 
grant export licenses, it would have to review each 
case on its individual merits. This means another 
long delay. 

Furthermore, since the only possible gas export 
market is the United States, all applications would 
have to be aired before the U. S. Federal Power 
Commission. Here is another delay, and U. S. pro- 
ducers will tell you it means a long delay. 


Hopes of producers and pipe line companies tha 
they might gain gas markets through exports « 
Trans-Canada Pipe Lines Limited also has bee: 
dashed by the report. The commission has recom 
mended that the permit promised Trans-Canada ir 
a letter dated September 28, 1955, by the ther 
Minister of Trade and Commerce, for gas export 
to Tennessee Gas Transmission for resale in_ the 
U. S., be “stricken and be considered no longer of 
anv effect.” In this connection, the commission rec- 
ommended that any future application of Trans- 
Canada for an export license “‘be considered on it: 
own merits.” 


This action makes the outlock jn Canada uncer- 
tain for both producers and pipe lines of crude and 
natural gas. 


Since there can be no hope for any immediate 
granting of licenses, many Western Canada oil and 
gas wells will remain shut-in for lack of a market 
outlook. This will discourage the development of 


both production and pipe lines. 


Furthermore, the possibility that a government 
agency may be given such sweeping regulatory au- 
thority over practically all oil and gas matters will 
tend to discourage Western Canada development. 

If the recommendations of the Borden Commis 
sion are followed, Western Canada operations have 
received a serious setback. Until it is definitely known 
what course will be followed in the future, both pro- 
ducers and pipe line companies will proceed with 
caution. This will have a detrimental effect on 
Canada’s supply of oil and gas. By the time condi- 
tions are stabilized, Canada may lose some of its 


oil and gas markets. 
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FIRING LINE — Two MD7s raise the pipe for welding. On the CAT NO. 583 PIPELAYER AND MD7 with adjustable counter 
ob is a Cat Twin Arc-Welder mounted on a D7 while a D6 weights team up for R. H. Fulton for doping and wrapping near 
pulls another welder mounted on a track wagon. Twenty Nine Palms, Cal 


> 


* 


. “tes few LO 3 eR ee 


Practically Straight Up 


R. H. Fulton put 165 men and a Caterpillar 
spread to work on Section 5, where young 
mountains and 80% slopes had to be crossed 


Winching is a standard operation on Section 5, part 

of a 635-mile crude oil line from Farmington, N. M., 

to Long Beach, Cal. Experienced pipeliners report 

that this section has some of the roughest terrain 

they ever encountered. Using a spread of Caterpillar 

equipment, R. H. Fulton & Co. is laying 2 miles 
ich 10-hour day on their portion of the line. 


A fleet of sure-footed Caterpillar crawler Tractors 

D7s, D8s and D9s—are doing the pioneering work. 
quipped with bulldozers and rippers, they ‘doze a 
vad down one of the steep grades and are pulled 
ack by a D8 with a Hyster winch. The ditcher is 
ulled up the young mountains by the winch on a 
8 and let down the far side. 


Filling out the spread on this section are four Cat 
‘win Arc-Welders, nine Pipelayers and a No. 12 
lotor Grader. 


On the toughest pipeline jobs throughout the 
orld, Caterpillar yellow is always the predominant 
lor of the equipment. Pipeliners know from field 
xperience that wherever the pipe takes them, 
aterpillar equipment will get them through. 


CATERPILLAR TRACTOR CO., PEORIA, ILLIN 


Caterpillar e Registered Trademarks of 


WAR Rin, pes tecte 


OIS, U.S.A. - 


A LIFT FROM A D7 — A backhoe is winched up a 75% grade MAN-SIZED PIONEERING — Two ciant D9s bul! 


by a D7. Atop the hill in the back are two D8s with a winch 
and a Caterpillar MD7 with a pneumatic drill 


Joze and rip the 
rocky soil for the ditcher. One D9 is equipped with a Kelley Ripper 
while the second uses a matching No. 9 Ripper 
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SAFE USE OF SLINGS AND HOIST LINES 





Back Injuries and Strains Loom 
.. Large in Industrial Accident Picture 


Records for recent years in Illinois, as reported by the State Depart- 


ment of Labor, 


show an average of 8.9% 


of all compensation cases 


closed are for back injuries; another 7.4% for strains and over- 


exertion in lifting or lowering. 


A total of about one in every six 


claims are for these two categories of injury. 


How can we reduce materials handling accidents? The first answer, 


of course, 


is not to use human muscle for the heavy lifting jobs that 


should be done by the proper size hoist, hoist line and slings. 


Here are some other answers: 


1. Keep pull on sling legs in a 
straight line. Never shorten legs 
with knots or I-bolts. If choker 
and basket hitches are used as 
slings, safe load limits should 
be rigidly checked. 

2. Load slings on the center of 
hooks; never at their points, ex- 
cept for hooks specially designed 
for point-loading. 

3. Never use load hooks that are 
bent open. They have been over- 
loaded, and may drop loads 
vith disastrous results. Same 
goes for defective chain blocks. 
Insist that your men report them 
at once 

4. Lubricate wire ropes at regular 
recommended intervals, with lu- 
bricant recommended by your 
local oil company engineer 

5. Break in new wire rope with 
care. Don’t use it as maximum 
load capacity until it is broken in. 


RIGHT: 


Wire rope in short lengths is 
furnished in coils. Roll the 
coil slowly like a wheel and 





have a nice straight rope 
“before you can say “tuffy.” 


ig 


FREE! Tuffy Sling Handbook 


Gives complete data on 
Tuffy Slings — types, di- 
mensions, weights and 
rate loads. Plus a com- 
plete rigger’s manual and 
engineers notebook on 
wire rope constructions 
and specifications. Write 
for your copy now 
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Bad Use of a Good Sling 

Here you see a Tuffy Sling in a poor, 
off balance hook-up. A Tuffy Type 
U-9, 3 leg bridle Sling would save 
time and work far more safely than 
this improvised hitch with unfitted 
slings and clevises. 


Right and Wrong Ways to Uncoil Wire Rope 


<4 WRONG: 
Uncoiling by laying the coil 
\\ flat and pulling off the top 
gives you hard-to-handle, 
4 SS kinky rope. Frustrating and 
a] time-killing! 









——--<-— pacman 









Get Safety First With The 
First Name In Slings... 


Tuffy, 


Exclusive Tuffy Fabric 





The secret of the extra strength an 
greater flexibility of Tuffy Slings i 
also the secret of their greater safety 
It’s the exclusive, patented, machine 
braided fabric. You won’t find it in 
any other machine-made sling. It 
means longer sling life, easier han 
dling and greater capacity for taking 
deadloads, shocks and impact with 
safety. 


Try to Kink a Tuffy Sling 


ae 
It’s next to impossible. Even if you 
do succeed in kinking it with the hel 
of a vise, you can straighten out the 
sling with no material damage to the 
fabric. Tuffy’s resistance to knotting, 
kinking and looping is extra protection 
against hazardous weakening of the 
sling. 


Tuffy’s Pressed-On Ferrule 





Here's 


another Tuffy feature that 
adds safety to longer sling life. Ap 
plied under tremendous pressure, thi 
steel ferrule literally flows into space 
between wires and strands—giving the 
eye-splice full strength of the fabri 
And the streamlined ferrule eliminate 
snags and projections that might in 
jure hands. 


Your Tuffy Distributor is Stocked 
to Meet Your Needs —Fast! 


He’s ready with all your Tuffy Sling 
and Union Wire Rope needs. An 
ready to help you with any sling o1 
wire rope problem. Get in touch wit! 
him now! 


UNION (# 2x Kone. corporation 


SUBSIDIARY Aw STEEL CORPORATION 
® 


Specialists in high carbon wire, wire rope, braided wire fabric, stress relieved wire and strand 


2278 Manchester Ave. 
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THE ENGINEERED GASKET 
is identified by Flexitallic Blue 


In Flexitallic Spiral-Wound Gaskets, 
the compression characteristics for a 


given pressure series are always dl- 
rectly related to the bolting load for 
that series. 


Using precise determinations of yield 
values, resilience, and gasket stability, 
Flexitallic engineers build each gasxet 


to an exact standard of performance. 


That’s the meaning of Flexitallic Blue. 
The blue dye in the Canadian asbestos 
filler identifies the one Spiral-Wound 
Gasket built since 1912 on the origi- 
nal Flexitallic principle. 


FOR PIPE FLANGES, PRESSURE 


gor “ ae 
arr IO IEE ; 
x en os 


PIPE LINE INDUSTRY 


« 


Flexitallic is a registered 
Look for Flexitallic Blue 


For more data on advertised products, use Readers 


Flexitallic 
specifically designed for 


Gasket is 
a particular 


Because each 
service, you get performance you can 
depend on. As the service becomes 
the for Flex 


itallic Gaskets becomes more urgent. 


more hazardous, need 


FLEXITALLIC GASKET CO 
8th & Bailey Sts. Camden 2,N. J. 


C/7,, + 


SPIRAL-WOUND GASKETS 


VESSELS AND PROCESS EQUIPMENT 


Flexitallic Gasket 


lan asbestos fi 


Service Cards, last page 
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It’s Bethlehem Steel Line Pipe for many reasons 


for top quality in materials and manufacture; for to] 


2 € i i L t KH a M formity in size, surface, and wall; for top performar 
every type of installation 


At our Steelton, Pa., plant we have new facilities for 
i | fy F 3 t p é expanding electric fusion-weld pipe to 42 in. OD. A 
our new mill at Sparrows Point, Md., we produce ( 

duced to 42 in. | ° 0 
now produced fo In. 





resistance-weld pipe from 5% in. to 16 in. OD # 
For top economy in pipe line construction and oper 
you can rely on Bethlehem Steel Line Pipe. Let our 


| 
Sales omce quote on your requirements 


| 
| 





t 


E 


i ¢ 


c 


L 








es ee LENGTHS SPECIFICATIONS 


DRAULICALLY EXPANDED 22 and 24 Ya to .438 incl. API 5LX, Grade 
ECTRIC FUSION-WELD 26 through 36 Ya to ¥ incl. 0-f 46, X52 & X56 


(submerged arc) 36 through 42 “4 to % incl. 


ECTRIC RESISTANCE-WELD 5 (nom) to 16 API 


INTINUOUS BUTT-WELD Yn to 4 (nom) API 
)MPRESSOR STATION PIPE in diameters, thicknesses, and lengths as required. 


Expanded after two 20-ft lengths are joined with girth weld. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 


d by Bethlehem Pacif + Stee 


pETHEEHE 


BETHLEHEM STEEL fie 








Available in nominal sizes 
from 4’ through 24”... in wall 
thicknesses of .188, .219 and 
.250 inch. Also, 125 Ib. light 
weight taper face welding neck 
flanges in sizes 2-12’ inclusive. 


How you can cut costs with 


RN light weight welding fittings 





r} 





weight steel piping reports these benefits 


e 100 feet of 8” x .188” wall pipe costs about $10 less 
than 100 feet of 6” standard weight pipe 


® Increases flow area 85% 
e Cuts piping weight about 10% 


To enable you to take full advantage of the economies of “thin wall 
piping, Tube Turns offers a complete line of light weight 

are forged from seamless pipe. Meet all code requirements. Uniform wall 
thickness and true circularity permit field cutting of odd angles. Available 
promptly from Tube Turns’ Distributors in all principal cities Complet 
details in Bulletin TT 867, free on request 

Straight Tee Concentric Reducer TUBE-TURN" and “tt” Reg. U.S. Pat. Off 


125 Ib 
Taper Face 
Welding Neck 


Flange 








DIVISION OF CHEMETRON CORPORATION 
LOUISVILLE 1, KENTUCKY 


f CHEMETRON / 


DISTRICT OFFICES: Atlanta * Chicago * Dallas * Denver * Detroit * Houst 
Kansas City * Los Angeles * Midland * New Orleans * New York * Philadelphia 
Pittsburgh * San Francisco * Seattle * Tulsa 
IN CANADA: Tube Turns of Canada Limited, Ridgetown, Ontario 
DISTRICT OFFICES: Edmonton * Montreal * Toronto * Vancouver 
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LIKE WRAPPING YOU 











(Left) Plasticized enamel without J-M 
Asbestos Wrap did not stand up in 
soil stress tests. Coating had been 
applied to 18” sections of 4° O.D 
pipe buried in bentonite clay which 
was then subjected to a series of 
wetting-downs and dryings 

(Right) Plasticized enamel with J-M 
Asbestos Wrap shows the full effec- 
tiveness of shielding action provided 
Sample was in excellent condition 


after 28 wetting-drying cycles 


December, 1958 @ 


PIPE LINE INDUSTRY 


R PIPE ENAMELS IN STONE! 


...J-M Asbestos Wraps 


for tough, lasting protection 


Obviously, pure stone can't be fabricated 
into sheet or roll form tor pipeline enamel 
protection. But you can get the closest 
thing to it—-J-M Asbestos Wrap, made of a 
lasting mineral fiber that’s completely at 
home underground and uniquely condi 
tioned by nature not to rot or decay 

In addition to being ageless, asbestos 
fibers are unusually strong and tough. As 
used in J-M Wraps, the fibers are felted, 
then impregnated with either coal tar or 
asphalt saturant to form, virtually, a flexible 
covering of stone. These “‘stone-like™ quali- 
ties provide the durable shielding needed to 


protect enamels trom ea th loads soilm 
ment. other torces which weaken coat 
and permit pipe corrosion to set in. 
Extensive research and field test 
ducted by a leading tirm of cons 


enxzineers ha e demonstrated these lo 


lasting protective values of J-M Wran 


““Ashestos Wraps otter the most etlect 


single protection against damage— prolo 


the working life of pipeline enamels 
Pipeline engineers are invited to write 

their own copy of this report PP-34A 

%-Point Study of Pipeline Coatines 


Wrappers, at no cost or obligation 


Johns-Manville, Box 14, New York 16, N. Y. In Canada, Port Credit, Ontario 


JOHNS-MANVILLE J/¥ 
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MEMO TO 
MANAGEMENT MEN 
IN THE MAKING: 


4 
) 


, 
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Some blessings we take for granted. Like ice cubes. Or 
indoor plumbing. However. older men—wiser men—say a 
little prayer of thanks for things they know they couldn't 
do without. 


Among these wiser men are the men who make top-level 
decisions in business. 

To make decisions, they must, have facts. All the facts. 
All the pertinent information they can get. And they get a 
major portion of that information from one unique source: 
the business publications they subscribe to. 


No businessman is fully informed until he reads his business- 
paper. He reads it for profit, not for pleasure. He searches 
it through for news of the trade or industry. For facts. For 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 





WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


fresh ideas. For new products he can put to work. And he 
reads the advertising with the same intense concentration 
he devotes to the editorial pages. 

He knows that his businesspaper is vital to his success— 
to his very livelihood. And he says a little prayer of thanks. 
Every man on the way up can profit from his example. 
Take a tip from the reading habits of key men at every 
level. Take out a subscription of your own. Read every 
issue...and read it searchingly. It’s your businesspaper, too. 
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PIPE LINE PANORAMA 
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Borden Report Gets Cool Reaction ... Midst Borden Report created uproar over what 





to do with Canadian gas, ‘Trans-Canada recently completed world’s longest pipe 
line—-$375 million, 2,294-mile link between eastern Canada and Western Sedimen 
tary Basin’s vast natural gas reserves (estimates up to 300 trillion cubic feet 

Besides throwing Canadian oil and gas op:rators into a welter of confusion, Borden 
recommendations left U. S. applications to import Canadian gas high in the air, 
i.e., Tennessee Gas’ arrangement with Trans-Canada is now in limb West ¢ 


Transmissions contract to sell gas to Pacific Northwest was target of critical verbal 
salvos. Report suggested inquiry to determine why Pacific Northwest got gas for 
cheaper price than Canadian customers. 

Sull, Borden Report appears to endorse Canadian gas exports. Canadian oil men 
fear that delays which will arise if Borden recommendations are accepted might 





well result in loss of a large portion of gas exports to the United States 


Washington Panorama ... In annual report to Congress, Attorney General Rogers say 

-_ time may come when pipe lines should be run independently rather than by 
a majors; two trends were cited: One toward operation of individual lines as con- 
nected trunk carriers—the other toward elimination of pipe lines responsibility 

to owners for gathering purchases at wellhead . . . Top gas industry spokesman 

has warned pipeliners to beware of federal control of their financing procedures: 

“Now that pipe line industry is maturing, you must be on your guard, for the 


FPC, not satisfied with right to impose financing conditions in issuing certificates, 


wants to acquire direct jurisdiction over security issues” . . . Democratic sweep 
in November elections forewarns tough sledding ahead for depletion provision, new 
natural gas bill and other important pipe line industry matters ... Every segment 
of the oil industry is looking hard at Gulf Oil's new philosophy that business should 


be more active in politics. 


Where Pipe Lines Stand in the Automation Era .. . Recent survey shows that 36 
percent of product pipe line stations and 20 percent of crude line stations are now 


remotely controlled. Average horsepower per station: 1,200. Another survey of 48 
crude and products pipe line companies (Page 31 indicates increased use. ol 
automation. A total of 186 main line stations, 7 main line terminals, 16 tank 


farms, and 80 gathering svstems are unattended. The number of remotely controlled 


R stations on 22 common systems totals 114—-an average of 5.2 stations per system 

he Free-Piston Engines for Pipe Lines ... After years of research and testing, free-piston 

ion engines for pipe lines are beginning to appear for field service. Iraq Petroleum is 
installing 3,000 hp free-piston gasifier turbo-pumping unit on Syrian section of its 

3— Kirkuk, Iraq to eastern Mediterranean line. National Free-Piston Company has 

ks. been awarded $420,000 contract to design and manufacture the unit. Also, free- 

de piston engines are being installed in power plant of tanker terminal being built 

ry in Bougie, Algeria. 

r) 

20. 


Five Major Gas Line Projects Await Green Light from FPC... Outlook for gas pip 
line construction in ‘59 is excellent. In addition to several smaller projects, five 





major gas line construction jobs now awaiting FPC approval total 3,961 miles of 





main lines, loops and gathering lines. Cost: $527.3 million. 
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FIGURE 1—Variation of 
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Use these curves to predict the effect of 
changes in ambient temperature, atmos- 
pheric pressure, and nozzle area on turbo- 
charger RPM, flow delivery, pressure ratio 


and other turbocharger characteristics 


By Rudolph Birmann and Ernest W. Blattner 
De Laval Steam Turbine Company, Trenton, N. J 


MEASURING THE performance of turbocharged internal 
combustion engines under shop and controlled field-test 


CONCITIONS 


provides much useful data. Unfortunately, 


however, these data cannot always be used in trving to 
predict the performance of engine-turbocharger combi- 


nations under the conditions 


widely varying operating 
that exist in the field 

For example, what happens when these units are trans- 
planted from sea level to operation at 8.000 feet. or anvy- 
where in between? How will air temperature changes at 
COTNPPessol and engine inlets affect COMpressol opera- 
tion? How would you predrct the effects on turbocharge: 
rpm, flow delivery, pressure ratio and other characteris- 
tics When variables such as ambient temperature, atmos- 


pheric pressure, nozzle area and others change ? 


Series of Curves Provides Solution. Making separate 


computations for all the varving conditions likely to 





Predict Performance of Turbo-Engines 


9000 
Altitude (H)- Feet 





occur is very time consuming. One solution was to esta 


lish a set of curves that could be used to find quick 
how any given set of variables will affect turbocharge: 
engine combinations. These curves were computed { 
turbochargers operating with two- and four-cycle dies 
engines, and with the centrifugal compressor as 


driven unit. 


Analytical Approach Taken. |t was assumed that 

turbocharger has been reasonably well matched to 

engine; at the desired pressure ratio, it operates witl 
the high efficiency range of the compressor, and not 

close to the pulsation line. If the turbocharger operati 
conditions are then changed from those prevailing durit 
the tests. prediction of the effect of these « hanges by col 
putation requires application of the basic laws of fh 
and energy balance separately to the compressor, turbin 
and engine. It is most desirable to present the results 
a non-dimensional fashion, applying to a turbocharger 
any flow capacity operating within a wide range of n 
mal pressure ratios. For this reason, a change in at 
Ope rating condition and the effect of this change shou 


be expressed as a percentage change, (6). For examp! 


r. under changed conditior 


Sp 
( 


original P, 


O/\ 8 under changed conditio: 
original O/\ 8 
Assumptions Used in Computation. These were 


assumptions on which the analysis and computing we 


to prow eed: 


1. The turbocharger is well matched to the engine f 
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ect of altitude. For varying inlet engine temperature and 
tude superimpose A on B. 








fect of altitude at constant engine inlet temperature (A 
fect of inlet engine temperature at constant altitude (B 





Effect of air temperature at compressor and engine inlet. For 
varying compressor and engine inlet temperature superimpose 


A on B. 








Effect of compressor inlet temperature at constant engine inlet 


temperature (A). Effect of engine inlet temperature at 
compressor inlet temperature B 
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Effect of turbine efficiency. 491 
cent means turbine efficiency is 








Effect of turbine nozzle area (G.V.S. 


IGURE 2—Effect of variables on compressor operation. Based 
n constant engine load and speed. Curve (a) for engine with 
onstant Kx (engine equivalent orifice area); 2-cycle engine 
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without blower. Curve (b) for constant engine inlet 
flow; 2-cycle engine with blower and 4-cycle engine 
scavenging. Curve (c) for average 4-cycle engine 


90 per 
reduced 


to 90 percent of its original amount 


volume 
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FIGURE 3—Effect of alti- 
tude on turbocharger opera- 
tion. Based on constant en- 
gine load, speed and inlet 
temperature. Curve (a) con- 
stant Ky for a two-cycle en- 
gine without blower. Curve 
(b) constant engine inlet 
volume flow. Curve (c) aver- 
age four-cycle engine. 
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4000 


standard air conditioning—i.e., the compressor operates 
at the proper pressure ratio within the high efficiency 
range, and well within its stable range. 

2. The engine load remains constant. 

3. [he engine rpm remains constant. 

4. The heat contained in the engine exhaust Is a con- 
stant percentage of the fuel heat. 

5. The turbine efficiency remains constant. 

6. Pressure and temperature at various altitudes change 
in accordance with curves in Figure 1. 


7. Compressor inlet pressure, P¢,, is always equal to the 


turbine exhaust pressure, P, 

Computer Simplifies Calculations. Vhe vast amount 
of computing involved in working out the curves was 
accomplished by use of an electronic computer. The trial- 
and-error method was essential for solving the over-all 
problem, because equations describing compressor, engine, 
and turbine behavior are so numerous, and because sev- 
eral of the relationships cannot be written as equations 


but rather must be presented graphically. In other words, 


18 






8000 
Altitude- Feet 












4000 
Altitude -Feet 


the effects of any new operating conditions, particulai 
those concerning turbocharger pressure ratio and flow 
first had to be assumed and then either verified or co 
rected on the basis of all simultaneous equations a1 
graphically. 

The computation work had to be carried out for tl 
case of a two-cycle engine where the turbocharger is t 
sole source of air supply, using equation (14), and 1 
peated for the case of a two- or four-cycle engine wh 
the flow through the engine is “metered,” using equ 
tion (16 

For a typical four-cycle engine which operates w 
scavenging, it was assumed that the total flow to tl 
engine is composed of 70 percent displacement flow at 
1) percent scavenging flow, and the resulting curves hay 


been labeled “average four-cvcle engine.” 


Equations for the Compressor. [he air weight flo 
\W 1S determined by the law ol pertect YASCS 
PX ( 


' ) 
\ Z 
R I 
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FIGURE 4—Effect of air temperature at com- 
pressor inlet on turbocharger operation. Based 
on constant engine load, speed, ambient air 
pressure, and engine inlet air temperature. 
Curve (a) constant Ky, for a two-cycle engine 
without blower. Curve (b) constant engine in- 
let volume flow. Curve (c) average four-cycle 
engine. 
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Che compressor efficiency, for different pressure ratio 
and different corrected inlet volumes, must also be dete 
mined from the compressor calibration chart. Therefor 
trom the compressor calibration chart function (10 
below can be determined: 


(), 
on, function of o¢ o ). () 10 
. 0 Ort ww s01 


The inlet an intercooler reduces the compressor dis 
charge temperature, T,., to the value of the engine ink 
temperature, Ty which determines the specific volum 
at the engine inlet 


7 In cnanged conditions 


ST 


t 


Or iginal 
FF 


problem, although in some cooling systems it may b 


Is assumed to be an independent variable in tl 


affected by the ambient all temperature 







Equations for the Engine. Jhe air flow through tl 


engine is the same as that delivered by the compresso 






and 





The flow through the engine depends on the type « 
engine. In a two-cycle engine for which the turbocharge 
is the sole source of air supply, the flow through the en 
gine depends predominantly on the pressure drop acros 
the engine. In a four-cycle engine which has no valve 
overlap and therefore operates without any scavengin 
the pressure drop across the engine has no influence o1 
the flow but the pressure and temperature prevailing 
the engine inlet manifold are the voverninge factors 

In a two-cycle engine in which the turbocharger con 
pressol discharges into a positive displacement blowe 
driven by the engine crankshaft. the flow delivered t 
the engine intake manifold is “metered” by the positiv 
displacement blower. Such metering means that at an 
constant engine speed the volume flow taken in by th 
engine cylinders remains constant, so that the mas 
weight flow depends only on the inlet manifold pressu 
and temperature, as in the aforementioned non-scavenge 
four-cycle engine. In four-cycle engines that have prov 
sions for scavenging, the total flow through the engin 
is composed of two parts: the displacement flow (whic! 
is metered in the same manner as described above, anc 
therefore 1s not influenced by the pressure drop acros 
the engine) and the scavenging flow (| which depends o1 
this ‘pressure drop 

For the two-cycle engine in which the turbocharge 
compressor is the sole source of air supply, the engine act 


as an orifice, Kg, and we have 


O : K el 
J PE "% 
ol 
I > > 
QO; Pp Ky \ “ae Pes l2 
where 
AP, Po. 2a — Pa 


FIGURE 5—Effect of engine inlet air temperature on turb« 
charger operation. Based on constant engine load, speed, an: 
ambient air conditions. Curve (a) constant Ky for a two-cycl 
engine without blower, Curve (b) constant engine inlet volum: 
flow, Curve (c) average four-cycle engine. 
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l with K, constant 


o€) 
2; \ ST, 

For a four-cvcle engine without scavenging or a two- 

cle engine equipped with a positive displacement blowe1 
anged between the turbocharger compressor discharg 

id the engine intake manifold, the following expression 


plies: 


d with K, constant 


\ir flow through the engine and the percentage of the 
at in the fuel that 1S carried away i1n the exhaust 
vhich according to assumption (4) is constant) are the 


LO! fac tors that det rmine the temperature rise throug! 


e engine. The heat in the exhaust, therefore, 1s 





nd therefore 
R P, 
9QO 4. X 0 ( ‘ I ¥ < T < In 
J P 
8 
R r 
The term < Ty, X In is alwavs of very smal 


J P 


ienitude and can therefore be neglected. which means 


at equation 18) can be written 


| 6Q,.,, X 8(T, T 19 


Equations for the Turbine. Considerations of flow 


ilance make it obvious that 


Flow through the turbine depends on the turbine pres- 
ire and temperature conditions and on the nozzle and 
ade areas. For a very accurate determination of the 
ww. the individual areas must be known. In addition 
e exact flow phenomena—particularly the distribution 
energy conversion between stationary and rotating 
ades is required. For the purpose of a general compu- 
tion the effect of the turbine on the flow can be as- 
imed to be identical with that of a simple orifice which 
is an equivalent area, Ay. This equivalent orifice area 
determined by test measurements made throughout the 
lure operating range. On the basis of the concept ol 
1e equivalent orifice area, the flow through the turbins 
in be written as 
| y * Pp 
© A, » p ; a] 


The coefficient @ is the following function of the pres- 


ire ratio across the turbine: 
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FIGURE 6—Effect of turbine nozzle area on tur- 
bocharger operation. Based on constant engine 
load, speed, and ambient air conditions. Curve 


(a) constant Ky for a two-cycle engine 
blower, Curve (b) constant engine inlet 


without 
.* olunx 


flow, Curve (c) average four-cycle engine. 
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divided 
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‘-turbine pressure and the pre-turbine temperature, 


not affected by the turbine exhaust pressure. 


The equation for the turbine flow variation becomes 
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I ele # < OP, > J 
d\ 1 


im 
~~ 
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The variation of the equivalent orifice area can be 


into two parts 5A, dbAcys SA,y dbAcys 1S 
independent variable and introduces the effect of a 
ange in guide vane setting on the equivalent orifice 
‘a. and SAx indicates the effect of the turbocharger 
ed on the equivalent orifice area. 


In any turbocharger the turbine and compressor al- 


ways operate at the same rpm, and the compressor pres- 


sure ratio determines the turbine expansion ratio within 


this 


cq 


is 


AS 


eq 


it} 


ry 


For 


plotted as curves ol 


narrow limits. regardless of guide vane setting. 
the test be 


uivalent orifice area vs. guide vane setting, with rpm 


reason results can 
parameter, and they can be used in the computation 


long as the same definition for Ay is used consistently 
The adiabatic head of the turbine is expressed by the 


uation 


3H 


a 


MH, 1 






The turbine output then i 
QO, 


and 


> 
Oo} ' oO. 


§(AH,,, 


re) ue 





Since the turbine output must be equal to the pow 


required to drive the compressor plus the mechani 
losses in the bearings, 
¢ me AL 2 


With ” constant, 


Test Results Agree with Analysis. The theoreti 
analysis was undertaken because even the engine man 
who alone is in 


facture! a position to explore the 


problems, for reasons of both time and inoney) could 1 
possibly carry out the experimental work needed to « 


tain complete knowledge of the interaction of vari 


turbocharger-engine combinations for the full possil 
range of guide vane settings, ambient temperatures, tu 
bocharger inlet pressures, and inlet manifold tempet 


tures. 
Never theless. 


manufacturers does provide fragmentary test results tl 


the course of normal engine testing | 
can be used for comparison with the theoretical comp 
tations. ‘| hese results are shown as crosses on the cor! 
sponding curves. All the points plotted were obtains 
under volume 


the 


constant engine inlet 


to be 


conditions of 


and _ theretore with 


labeled “‘b.” 


Note that the test results agree reasonably well wi 


are compared 


of the te 
which occurs even in tests of one particul 


the theoretical analysis results. The “‘scatter” 


points 


engine) is probably due to measuring inaccuracy that 


unavoidable in routine testing. Moreover. it 


must 


floy 


Curves 


remembered that certain simplifications were made {i 


the purpose of this analysis, including assumption 


any dynan 
effects of the flow into, through, and out of the 


constant turbine efficiency, disregard of 


engi! 


and variations in these effects as operating conditior 


change. In view of these factors the reasonably 


agreement between practical and theoretical testing 


vO 


cratifving. 
On the basis of the evidence. there is every reason 


believe that the curves presented here are valuable tox 


for predicting the behavior of a turbocharger under va 


The End 


ing operating conditions. 


















EXPLANATION OF SYMBOLS 


thermal energy equivalent, 





SUBSCRIPTS 


pressure drop 778 f{t.lb Btu 
Q volume flow, cu.ft./min AH head, Btu/lb C COMPFessor 
0 ratio of absolute tempera “s specific heat added under E engine 
constant pressure, Btu/lb : 
tures, I l I turbine 
) 0 temperature-corrected ( specifi it added under 0 at standard conditions 
volume flow, cim constant specif volume, or at original operating 
variation of the term Btu/lb. °R conditions 
which follows immediate- k adiabatic exponent, non- ] inlet 
ly, in particular the ratio dimensional 
, ya discharge 
amount in <¢ hanged 4 adiabatic pressure function 
conditions P work id adiabatic 
original amount M a m mechanical 
. i speed, I . . 
W weight flow, lb./min pe P — 
f ratio, particularly e, GVS ruide — 
I specific volume, cu.ft./Ib pressure ratio ; guide vane setting 
y } , N 
R gas constant, ft.lb./lb. “R K nozzle constant speed 
] absolute temperature, “R \ 


equi, ilent orifice area 
’ 
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PART 1 





Computer Aids For the Pipe Line Engineer 





| ngineers need at least a basic understanding of the 
iiethods for adapting the problem to the computer. Here 


is a practical step-by-step guide 










By T. R. Young 


Shell Pipe Line Corporation, Houston 
























[HIS ARTICLE describes the flowchart method for de- gaming is making its appearance as owertul de e for 
ng technical computation work intended for electronx the simulation of business operations. Today it offers the 
culation. The flowchart is an excellent introduction opportunity of training managers in a higher level of 
practical use of the stored program computer; it can decision making; in effect, exposing them to the hazards 
used effectively by any engineer using the services of of advanced management decision making with none of 
central computing staff. He does not have to learn the hard consequences of real decisions made in erro1 
gramming to use it he operational game today is suitable for training of 
[he computing art today is considerably advanced executives—-tomorrow, through further development, it 
r that of only a few years past. Stored program com- will provide a tool for policy development and eventual 
puters have greatly increased the ease of programming by management decision processes 
computing personnel. 
While advances were being made in computing hard- Where Does the Engineer Stand? | hese advances in 
vare and techniques other research work was bearing hardware and technique have gotten ahead of the gen- 


it in the form of new mathematical accomplishments eral engineer—largely because of poor communications 


New techniques include queuing theory, game theory, between the computing community and then colleagues 







veral optimization techniques, and the Monte Carlo in practical engineering work. The first gap in under- 
method for handling statistics as an element in projections standing developed with the early introduction of mathe- 
Operational Gaming Simulates Business. Operational! matical notation as a means of communication among 


ul 


computing specialists. Some of the technique of such 
communication, essential to the computing specialist. lay 


outside the background of the general engineer. Mort 







over, the extended jargon associated with computers 
themselves produced another map in inderstandin be 


tween the general engineer and the computing specialist 



































Read Gaps in communication have widened until today the 
Read a,b engineer with the traditional bac] round feels somewhat 
baffled and verhap even excluded from the comn nits 
‘ < . laps, Ci 1 | 28 tT) OMUIMNUNILY 
a,b, x | | 
ol computer users because of such barriers 


This barrier to understanding and free flow of infor- 











mation between general engineers and the computin 
-valuate y Evaluate Read group constitutes one of the neglected problem areas in 
y=ax+b yj > ax; +b x 


















; computer exploitation 


















Breaking Through the ‘‘Mystery Curtain.” |: is 














































, purpose Ol i artic! { requce ni communication 
Write : barrier through an exact de scription of one of the im- 
¥,%, 0,6 Write portant and nearly universal tools used by the computin 

Xj spe lalist. ‘The technique to be discussed is the prepara 
tion of flow charts for the complete description of prob- 


lems intended for automatic solution by a stored progran 


Out 


compute! 





The Flowchart. A flowchart may be considered the best 









F'GURE 1 (left)—A basic flow chart for computer program- . , 

ning shows the flow of data and computation steps by symbols. descriptive device for visualizing the stored program 
computer and its use. Methods of flowcharting are ap- 

F'GURE 2 (right)—An enlargement of the computer program- Bowhin te email commuters os wel 2: Ghali: Siaamail dail 

ning is needed where a family of x values produce a family of MP ar ee a ee Pee ee _ 

a-sociated y values. machines available. 
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Flowcharts are one of the basic divisions of computa- 
tion program preparation, Usual steps in the prepara- 
on of a problem for automatic solution are a the 
mathematical statement b 


ram codine 


the flowchart and (« pro- 
and che k-out, 

The mathematical statement contains all of the stati 
relationships among variables that are to be recognized 
It establishes the bast structure of the problem solution 
However, the mathematical statement usually fails to 
State explicitly the sequence ot computation and the 
range of variables to be examined, Although this later 
information is usually found by a close inspection of the 
mathematical statement, it is often desirable to prepare 
an explicit statement of this information. This job is 


andled by the flowchart 


In addition to supplementing the mathematical stat 
ment, the flowchart sets forth the exact logical Structure 
ol the program The logical structure define S the Varlous 
alternative routes of computation that mav be required 
in the problem solution: it also defines the criteria for 
selection of the alternative routes of calculation 

Study of flowcharting methods is probably the best 
first step in the education of engineers in computer usage 
Effort expended in studying flowchartinge should vield 
rreater dividends in the understanding of stored program 


computation than any other subject of initial study 


Data Identification. (Certain conventions used by mathe- 
maticians are particularly useful in handling the large 
masses of data which necessarily characterize automati 
computation. Most of these conventions are probably 
familiar to the engineer, but a few of them will be re- 
viewed briefly here to simplify further discussion 

\ notation x, is used to designate a particular value 
of x. specifically, the ith value. The notation 1 1(l)n 
associated with the expression x, indicates that values 
of x, ranging from x, through x, are under consideration 
Similarly, the notation |x], designates the entire set of 
x, values and, again. the notation1 l(1)n, specifies 
the range of the values for x, under consideration 

Notations 


x vi.. [z designate sets of all values 


of x;, yy and z;. A set of parameters carrying the same 
subscript will be interpreted as linked with respect 
to i. In other words, if the 1 value for x is 10, meanin: 
the 10th value of x, then associated values for vy and z 
will also be understood to be the 10th values of their sets 

Notations [x]i, [y]j, [z|x specify three sets of variables. 
xi, Vv; and xz for which disassociated reference may be 
made. In other words, if i had the value of 10, indicating 
the 10th value of x;, } and k may have any other desired 
values permitting independent referencing of y,; and 7 


relative to x 


| 


Subscripts play an important part in the identification 
and modification of values to be substituted for variables 
in the computational operation. For this reason it 1s 
desirable to avoid the use of subscripts for purely primary 
identification. More specifically, if a given parameter is 


not subject to repeated stibstitution, it is desirable to use 


, 


such identifications as x, x*, x’, x” for differentiation 
among <¢ losely assoc iated variables 

The notation |a|\,; designates all values of a, for each 
of all possible } values. Thus, a two dimensional array ol 
data can be fully designated by this notation. In physical 


terms, if 1 should be taken as the column identification 
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of a tabular set of data and j should be taken as the | 
identification, the notation [a] would indicate 1 
entire array of data contained in the table. 

Another useful convention for referencing specific pi 
of values for variables is that used in recursive notati 


| 


For example, a is recognized as the value preced 


that of a,;. Similarly. a is recognized as the sec 


value following that of a 


Input/Output and Computation Symbols. As an 
troductory use for some of the symbols used in flowcl 
construction take the problem of evaluating y ax 
for which single values for a, x. and b are given 
The start of the program Is designated by the svm 
“IN” and is followed with a data read operation c 
tained in a rectangular box (see Figure 1). This ope 
tion makes available all necessary data for computat 
of y. Computation itself is specified by simply writin 
in a box. This is interpreted by the programmer as 
quiring the computation of vy. The computation Is Cé 
pleted; y is written out along with identifying vah 
for x, a and b as specified in another box containin 


write instruction, The calculation. of course, 1s trivia! 


Testing, Branching and Looping. An enlargement 
the program involves computation using a family of 
values producing a family of associated y values (Fig 
2). For simplicity, the same function is used, this time 
b, fori 1(1)100. This is read a 


speciication for computation of 100 values of y. e: 


writing \ ax 


determined by a particular value of x over the rang 
x, through x 

Again computation is initiated and followed by a r 
instruction, this time covering only the fixed co-effici 
a and b. It is quite often convenient to separate 
fixed data, which are constant throughout a comp 
tion, from the variable data which assume success 
values 

Suppose that a deck of cards containing x, values 
sitting in the read hopper of the computer, therefor 
read function is specified for the first x; value, ie. x,. 1] 
next step is to specify computation of the y; value. Ag 
this requires writing of output data, the y; value plus 
identifying x; value. At this point the computation of 
first y; value, i.e. V1 has been completed. 

All of the computation specifications have been wri 
previously for repeating this operation. The only tl 
required is a device for signaling a repeat for read 
another x, value, with subsequent computation and w 
ing. This is done by simply drawing an arrow t 
circled *‘] 

The circled “1” 


nates a point in the flowchart to which a return is desi 


is called a fixed connector and cd 


In this case a return to the read instruction for x 
desired, therefore the fixed connector, |, is placed in 
diately preceding the read x, instruction. 

With completion of the flowchart, full specifica 
has been made for computation of 100 values of y; bi: 
on successive values for x;. The process will cont 
until all x; values have been read and all y, values | 
been computed; it is terminated by exhaustion of 
supply of x; data. 


Test for Complete Computation. his computa 
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FIGURE 3 (left Since flow chart structure is frequently used by computing successive valu for the imput variable x 

for repetitive reading of data, a more exact specification of 

desired computation is symbolized here. FIGURE 5 (right For several variables where nested loops 
are used for computation, various subscripts can be simulta 

FIGURE 4 (center Where the set of variable values is sys- neously operative and specified for the flow chart 


tematically related, input data can be handled most conveniently 











me has some ambicuity in that no control is obtained vill be the thar bran¢ Si 


ne numbet ol xX values read and compute How ilue lor x tO? hy 


flowchart Structure 1s Treq rently use ror repetitive 






line of data A more exact specincation ol tl aesired elt ind sid Re id 







putation, including a chanve in the data read plar isa re 


mbolized in Figure 













lhe lirst operation is a read for all data required a tation oF y ind the fixed connee ¢ 
nd |x This “read” instruction includes values of x pont 
used in the computation, As all x, values are imm« Qn the 100th passage through the t ind bran 
ely available for computation, some identification for will be equal to 100 an equal 1 eater 1 
first value to be used is needed. This may be shown branch from the test will be followe put 
in initialization, commonly given in a triangle, where will be concluded 
value for 1 is assigned a value . , : 
Magnetic Memory Capacity Important. |) should |» 
faving identified the first piece of data to be ised . , ' 
; I : noted that in this second evaluation tor the \ Seri Sul 
calculation of y,; is specified as before: it is followed ( , 
ae ce faanese ficient magnetic memory was required to store not ¢ 
ha “write” instruction. To establish the fact that 100 ; ‘ 1 
he co-efficients in the equation but also the 1) values 





l only 100 values of x, will be used in the ce yutation , 
ilues oO ill be used in the In] of x;. Quite often the magnitude of such bulk storage 
necessary to write a test and branch on the value 






. F requirements exceeds the computer memory so the pro 
at this point. The test is expressed by writing 1: 100 / 
rrammer is forced into the first type of data read plan 
un an oval box. Two branches lead from the box 






based on successive data reads. The engineer preparin 
h labeled with a magnitude comparison sign. The : 


computation specification in flowchart form should con 


may be read: Compare 1 with 100 and take the 
” 2 Su 118 ( st | ) Intorny tion ) thy 
s than” branch if 1 is less than 100, and take the ult with his computin all for information on thi 





ials to or greater than” branch if i is equal to on restricuion 
vr ater than 100. 







Generation of Input Data. [he previous problen 
Ni xt Value Selected. [n the first passage through this handled a simple linear equation evaluation in a way 


tes', the value of 1 will be 1. as initialized. The test exit which permitted arbitrary values for the set of x, values 
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systematically related. For example, the values of x; may 
take successive values as 10. 20, 30, 40, 1,000. 

This type of input data can be handled most conven- 
iently by computing the successive values for the input 
variable x Flowchart specifications would contain ini- 
tially (Figure +) a read instruction calling for the co- 
efficients a, b, X;, X;o0 and Ax, where Ax is the increment 
between successive values of x;. Initialization can be ex- 
pressed as before, 1 1 or, alternatively x Ky. 
Computation of y; and writing of output is identical 
with the previous flowchart. However. the test for con- 
clusion of computation is expressed by a test of x; against 
x On the first passage through the computation, x 
will be equal to x, and less than xX, 9o. The computation 
route will follow the “less than branch” and lead to a 
modification calling for the incrementing of x; by Ax. A 
return to the computation of y; via the fixed connector | 
follows. On the 100th execution of a y; calculation, x 
will equal x and the test will branch through the 
“equals to or greater than” exit, concluding the com- 
putation. 

It should be noted that computation of input data in 
this manner reduced the data read operation from 102 
values, including the coefficients a and b, to 5 values 
a major reduction. Some saving in computer reading 
time was gained, which was beneficial, but more impor- 
tant perhaps was the reduction in the key punching load 
in data preparation. 

The principle elements of flowchart construction have 
been introduced at this point. Greatly increased logical 
complexity can be achieved by combined usage of these 
elements. 


Substitutions in Several Variables—Nested Loops. 
Variations in variable values treated so far have always 
been of one kind, i.e. the subscript 1 has been varied 
in order to achieve successive selection of values for 
substitution in x. Several such series of substitutions on 
various subscripts can be simultaneously operative and 
specified for in the flowchart. 

As an example, evaluate y aix, + b;: 1 1(1)n 
and j 1(1)m. This may be read as the evaluation of a 
simple linear equation with n different values for x 
and m different sets of paired values for the coefficients 
a and b. Notice that the use of a literal designator for 
the maximum value for i and j leaves the program free 
to accept any number of values depending upon the 
particular computation run requirements. 

The flowchart begins with a read of [a],, [b],, [x 
n, and m (Fieure 5), Our immediate objective is the 
computation of a y; value, but any y; value is dependent 
ipon a particular selection of coefficients and independ- 
ent variable x This requires identification of a_par- 
ticular set of these values to be used, which is accom- 
plished through initializations, j Ls l. 

Having selected the entire set of data for use in 
computation, the write symbol specifies calculation for y 
This completes the operation the computed value for y 
alone with labelling input data a;, b;, and x; may be writ- 
ten 

An alternative form for the initializations, ] 1 and 

1. could be a a:.'b b, and x x; respectively. 
he two forms are fully equivalent. The only advantage 


to the one shown in the flowchart 1S vreatel conciseness 


Quite often, however, the set of variable values will be 





First and Last Sequence Significant. Mental proces 
associated with flowchart construction may be of sony 





interest. It is suggested that the engineer preparin; 





flowchart carry in his mind the requirements for progr 





specification in terms of the first and last passage thro 





a computation sequence. 





Initialization, computation and write steps just c¢ 





pleted were largely determined in recognition of 





requirements for the first passage through the com; 






tation sequence. Having written the output data, it 





now possible to consider termination for the prox 





when all required values have been computed. 





This is handled, as before, by a test and two-w 





branch. First. write a test of 1 against n to determ 






whether or not all values of x; have been evaluated w 





a constant set of coefficients a; and b;. On the f 





passage through the program i will be equal to | 





the “less than” branch will be taken followed by mod 





cation increasing 1 to the next value. A return to a n 





vy, calculation follows via fixed connector 2 


a 





Additional Test for Co-efficients. The program d-- 
scribed so far will execute the sequential computation of 











y; Values with systematic variation of x; values, i varyi 





from | to n. At the conclusion of n such evaluations, t 

“equals to or greater than” test branch will be followed 
leading to a second test to determine whether all m 
values of the a and b co-efficients have been used in 







computation. This is expressed by testing j against m 
For values of j less than m the “less than” branch will 
be followed and j will be modified by the substituti 

} + | becomes j, 






and a return to fixed connector | 
Note that the return through the fixed connector 








necessarily followed the initialization for i. This obviously 





was necessary to avoid re-initialization of i, which would 





have specified the constant use of the first value for 






something entirely undesired. Similarly, the return to 






early computation following j modification must retu 





to a point subsequent to the j initialization, as shown 
the fixed connector 1, 







Possible Nested Loops Unlimited. A characterist\ 
pattern for nested loops has now been developed. Not 






that the early program contains alternate initializations 





and fixed connector return points for the j} and 1 varial 






modifications. The test of i against n and j against 





which return the computation, have an inverted or 





relative to the initialization sequence for j and i. N 





also that the re-entry at fixed connector 1 calls for 






immediate re-initialization of the x; variable to x 






Upon testing } against m and following the “equa 





or greater than” branch, the computation is conclud 





In principle there is no limit to the number of nes 





loops which may be used to generate large families 






data based on systematic variation of parameters. 






This discussion has covered the substitution of bi 






arbitrarily specified and systematically varied param: 





values, along with the necessary means for specify 





input output operations, branching and looping for 






petitive calculation, 












Part Il will discuss some additional flowchart elements that grec 
extend the power of the flowchart as a descriptive device, and the use »! 
the computer in logical operations, the least understood field of 
puter application. Practica] examples of computer application to | 
line engineering will also be given 
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FIGURE 1—Snow removal is a problem throughout the course have been recorded as low as 83°F. below zero at Snag, Yukon 
of the Haines-Fairbanks 8-inch products pipe line. Temperatures Territory of Canada and as high as 92 F. above zero at Fairbanks 


Products Line Operates Year Round 
Despite Alaskan Temperature Extremes 


Variations in ambient temperature from 83° F. to 92° F. 
cause continuous build-up and reduction of pressure due 


to expansion and contraction of product 


By Col. Dallas B. Pack 
Chief, Alaska Petroleum Distribution System, U.S. Army 
and H. T. Brundage 


E LINE INpustry Stafl 


lwo YEARS of operation have pre- 


ted many unusual problems for the 
f ee world’s northernmost pipe line 

Haines-Fairbanks p:pe line was 
istructed to transport liquid fuels 
m the deep water port of Haines 
southeastern Alaska to military in- actrees a 
lations north of the range in th and Alaska 
erlor of Alaska » Pipe Lint 
bustrRyY, October and Novembe1 
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FIGURE 2—Three 5-barrel reciprocating pumps at Tok Terminal main pump building. 


bulk storage tanks and related equip- 


ment and facilities 


Elevation Changes Effect Pressure 
Gradient. While the net vertical ris 
is only 400 feet from Haines | eleva- 


to Fairbanks 


tion 30 teet elevation 


150 teet a peak elevation of 3,750 
feet is reached at mile post 97. Other 
elevations of 3,500 feet at mile post 
90, 3,350 feet at mile posts 162 and 


175, 3,050 feet at mile post 252, 1,890 
feet at mile post 445 and 1.900 feet at 
mule post 564 are all limiting factors 
In the design vradient al normal line 


throughput 


, ; 
The line was designed. to operate 


, ' , 
at normal thi uughput rates with only 


Haines, 


Operation 


Border and ‘Tok stations in 
Junction and Donjek sta- 
tions are desione d to operate as boost- 
ers In an emergency. Construction of 


tw additional boostet 


Stations 1S 


planned for the future 









Product Dispatching. Al! cispatch- 
ing of products through the system is 
based on movement instructions from 
the Dispatcher, Products Movement 


\laska 


he dispat« her’s control board, a 


Branch at Fort Richardson. 


manually operated panel, presents the 


pipe line in graphic form. The panel 


is operated in conjunction with a 
telephone-teletype communication sys- 


tem 





FIGURE %3—Profile of Haines-Fairbanks 
products line, Although a net vertical rise 
of only 400 feet occurs, a peak elevation 
of 3750 feet is reached at mile post 57. 
The hydraulic gradient is effected by a 
number of other sharp changes in eleva- 
tion. 
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The control board consists of three 
parts: paper tape scaled to ‘vg inch 
per 100 barrels, a pipe line scale pro- 
file, and devices for determination of 
variations of volume due to changes 
In operating lemperatures and pres- 


Sures 


The scaled papel tape 1S used Lo 
plot accurately the complete displace- 
ment of the products in the line by 
“batches.” corrected to reference pres- 
sures and temperatures and other op- 
erating data such as time of entry into 
the line and gravity of product, Each 
batch 1S indicated by product col 1 
code on the tape to provide a visual 
guide as to the contents of the line 
The tape 1s manually advanced in the 
direction of product flow at hourly 


intervals, a distance equal to the net 
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quantity of fluid pumped into 
line. 

Products currently being tra 
ported through the line are: 


@ Diesel fuel, grade DF-A 

@ Aircraft turbine and jet eng 
fuel, Grade ]P-4 

@ Automotive combat gasoline 


@® Aviation gasoline, Grade 115 


Line Delivery of Products. | 
livery of bulk quantities to designa 
points is accomplished as follows: 

@ Tok Terminal 


delivered into terminal storage f1 


all products 


the Haines-Fairbanks pipe line 

® Big Delta 
off Station 
from the 


Fort Greeley Ta 

products are delive 
Haines-Fairbanks 8-i1 
pipe line to Big Delta by tak 
heart cuts from passing batches sch 
uled for installations further nor 
Products are taken from 53-inch p 
line by direct take-off. 

@ Eielson Take-off Station-—pri 
ucts are delivered into Ejielson A 
Force Base tankage from both 
8-inch and 3-inch lines. 

®@ Fairbanks Terminal 


are pumped into terminal stora 


produ 


tanks from both the 8-inch and 3-11 


lines for subsequent delivery to La 
{ 


Air Force Base 


Effect of Ambient Temperature 
Changes. Since most of the line w 
not buried, the product is subject 


extremes in ambient temperature. |] 
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line 1S par ked Cal h Linnie pullp- 





() 
, 
operatlons are shut down, how- 
as the products expand and con- 
tri I : ! 
with changing temperatures, a 
imuous build-up and reduction ol 
sure is experienced. To relieve thi 
‘ne in the line durine tempera- 
rises, product must be “bled off 
e appropriate tankage at lok teT- 
“ l1. Conversely with = the 
) 
temperatures, produc con- 
or shrink, reducing line pres- 
. , 
Repressuring is not essential as 
Na : . : 
erence has shown that allowine 
Ss: : : 
line to gO Siack creates less inter- 
ts ar il mixing epressuring 
I ] ‘ 
I pansion and contraction 
at during a temperature rise 
la 
. possibli © rece1lve product 
ve ; 
1) barrels per hour at Tol 
3-11 yi ; 
' I while pumping at a rate of OUU 
ak ; : 
hart per hour at the Haines term- 
ched- I 
nO! a Sharp temperature de- 
) ise, It 1s possibl to pump product 
» the line at Haines at 
pri h as 500 barrels per hour without 
' elving product at the Tok terminal 
l litions,. it has been 
essary to pump at maximum 
mr vevent laminar flow in the lin 
ora uation of operational experiences FIGURE 4—View of main line pump building at Tok Terminal. At Tok, products are 
. . 2 : . a . oO: . alt 0° : 
inch consultants’ recommendations received through the main 8-inch line and batched through both 8-inch main line and 
| 3-inch Canol line to Fairbanks. The 8-inch pumping equipment includes three main 
- nt to a requirement for burial of line reciprocating pumps, driven by a 285-hp diesel engine. Maximum capacity on the 
line to correct these temperatur main line is 1,167 bph with the pumps connected in parallel 
blems. Burial is planned for the 
ature ‘ ‘a 
il year 1960. This and future MCA 
py 
wrams are 
ct 
075.000 
aT) 
} 
| 
4 


Sta 
2B 
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Patrols are normally equipp 
with the following: one truck-tract: 





5-ton: one trailer, semi-low bed: ony 
tractor, full track with side boo 
one truck, 2'4-ton, 6 x 6, with we 





ing equipment and tools; one stop} 
Tok and Haines only): and o 
back-hoe (Fairbanks only—for buri 
portion of the line 


Aerial Surveillance of Pipe Line. 
To facilitate observation of conditi 










along the line and to _ particula 
detect evidence of leaks and | 
breaks, both military and civilian a 


craft are utilized. 





Army aircraft are employed 






the surveil'ance of the pipe line fre 


Northway to Fairbanks terminal. 












north portion of the line. The pi 
FIGURE 5—View of main line pump building at Tok Terminal. Meters are shown 
| in tne toreground with main line pumps in background. 

other conditions warranting imme 


reports any observed leaks, breaks 


ate attention, advising of the exist 
























up and first veal ol operation, it welder. acetvlene electric. and one condition and location by pipe 
\ became necessarv to install SIX ad- engineel equipment operator, mile. 
ditional temporary = scraper traps Personnel assigned to Haines Patrol Flights from Haines to Northw 
ee: es yeast oe include: one petroleum pipe line re- are made by civilian aircraft un 
, receiving facility. at) approximately ; > > enginee . , 
) ; rc : P| pairman foreman, one engineer, contract to the government. Phe pi ' 
H)J-muile imtervals , : nt . . ' » : ; 
\ te aa antes +s eaemetitel one pe troleum reports by radio to Haines. Bord 
pipe line repairman (furnished by 
] . 2 i ; or Junction Station any obser\ 
Pipe Line Maintenance Patrols. Haines terminal, when required), one ; 
, 1 eat — leaks, breaks or other conditi 
Patrolling of the line is necessary to welder, acetylene /electric furnished : : : , 
. : : , . } . . Warranting immediate attention, 
check condition of line, valves and by Haines terminal, when required are wick 
; | o > . go ait al 
valve boxes, mileage markers, warn- Additional laborers are drawn, as V!5!Ng 0! the — ee 
| . staan ' location by pipe line mile. 
} Ing signs, stream crossing structures required, from the Haines and Tok ° y Pi 
‘rmi —The End 
\ and vents; and to perform other cor- terminals. The En 


rective and preventive maintenance 
These men also perform right-of-way 


maintenance in the control and _ re- 













| moval ol vegetation 


Responsibilities for specific portions 
of the line are assigned to four patrols 
composed of four-man teams as 


follows 












@® Haines Patrol from Haines 


terminal north to Junction Station. 
®@ Junction Patrol from pipe line 


mile post 108 north to Canadian 


Bor der. 










@ Tok Patrol from Canadian 


Border north to Bie Delta Take-ofl 








® Fairbanks Patrol three-inch and 








eight-inch lines from Big Delta Take- 


off north to Fairbanks terminal. 









Personnel assigned to each patrol 










othe: than Haines: one petroleum 


pipe line re pairman—foreman, one FIGURE 6—Manife!d transfer building at Tok Terminal. Products are routed throu 
itty 3-inch and 8-inch lines to terminal storage tank; and from tankage through water se} 


petroleum pipe line repairman, one _ yators to main line pump building. Three transfer pumps are used for product trans! 
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Today's Trends in the Use of the 
Tools of Automation 


Industry survey indicates wide use of automatic sequence 


control and unattended station operation 


By E. B. Turner 
General Electric Co., Schenectady, N. Y 


PaRT | OF THIS SERIES established a of 48 crude and products pipe lin AUTOMATIC SEQUENCE CONTROL 


ile for comparing the degree of au- companies were analyzed using this The automatic sequence con 


mation Automated pipe lines were scale. The first two sections ol the trol in thre main ireas hooste! 


vided into six zones, from complet survey were covered in Part 1. This np operation (in conjunction 
inual operation to a computer con- article « ompletes the data gathered for 


olled pipe line. Results of a survey the remaining sections 





Motor Bearings | FIGURE 1—(At left) Protective functions for automatic sequence control 


Station Discharge 


FIGURE 2—(Center) Power sources for sequence control equipment 
Pressure 





Total number of units under automatic sequence control. 


Temperature 





Pump Case of FIGURE 3—(Right 
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Pump Seal 70 1300-- 


Leakage J 


1200 
Pump Bearing 
Temperature 








1100 
Station Suction 


Pressure 





° 
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Incomplete 
Sequence 








Unit Suction 
Pressure 





Loss Of 
instrument Air 


7s 
oO 





Ststion Case 
Pressure 





Percent Use 
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Pump Vibration 





Motor Winding 
Temperature 





Unit Case 
Pressure 


Number Of Units With Sequence Control 





Station Load 
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Low Battery i 
Voltage 
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iential operation ol 


covered by 


Mian 


pullip 


this portion ol 


inits——1s 


e survey. Results show that sequence 


yntrol of valves and main units are 


isually combined. The use ot sequence 


control with booste1 pulps 1S less 


Ssequenct control of main 
is employed by approximately 
users reporune ; 


pumps are ised by 30 percent 


Of those users who employ main unit 
itomatic control, only 64 percent 
Ou Ze sequence control ol OOStTEC! 
yul »S 


Protective Equipment Considered. 


Various Proes tive functions used in a 


pe Line Station were also covered 
Phe survey listed 15 different protec- 
e functions and requested that any 
IClLLONS which had not heen listed 


but which were used should be speci- 


ed. Results are presented in sum 


in Figure | Phe 15 items 


ve at least 50 percent usage with 


ity 12) receiving over 70 


Important protective 


Electrical 


© Undervoltage 

© Overcurrent 

© Current balance 

© Channel failure 
Mechanical 

® Low lube oil pressure 

® High lube oil temperatur 

© Hivh and low flow 

®@ Low gas pressure 

® High sump level 

® | Differential pressure 

es rape! det cto! 


Safety 
@ ( ombustible Vas Gdetecto 


© [legal entry 

All of these items received some 
isage; less than 50 percent in most 
Cases Lhe exception 1S high Ssulnp 


level which is either alarmed or causes 


Somme subsequent action upon attaln- 


ing CXCCSSIVE leve 


Reliability Depends on Power 
Supply. Reliability and usefulness of 


sequence control is largely determined 





Lhe 
evaluate this factor 
Figure 2. A¢ 


powered control systems were used ex 


by the power! supply surve 
attempted to 
Results are shown in 
clusively in 33 percent; the other 6 
percent utilized combination AC at 
1 ¢ which in most cases is AC power 
DC for s 


quence control and breaket trippin 


for breaker closing and 


The total number of units of var 


ous types which are under automat 


sequence control are shown in Fig 


ire 3. Predominance of electric mot 


drives is undoubtably due to relatiy 


ease of adapting this type ol drive 


t 


oO sequence operation 


Equipment Needs. Present and | 


ture eQquilpine nt requirements We 

listed as follows 
~ Complet 

tion and sequence control 

® Variable 
to 2 OOO hp 

® Reliable eas 

piston engine with an 


ol 2) 


1.000 hp 


ass mblies ol protes 


speed a. motor /\) 

turbine or Ire 

efficient 
400) 


percent ol bette I 





Unattended Station Operation 


his section of the survey 1s in- 


naeqd MO GeLtermine 


unattended stations in 


x lypes of supervisory ¢ 
equipment Im) Use 

® Supervisory control sateouards 

@ Types of telemetering equipment 


tvpe readines being 


Distribution of Unattended Sta- 
tions. \ total of line sta- 


Phere 


tank 


186 main 


LIOns 


unattended 


ire operatin 
re main line terminals, 16 
farms and 80 gathering systems. Fewer 
terminalis are unattended than other 


pe ol 


installation, an indication of 


aL complexity ol operations per- 


rormed ata given point in an operat- 


1) SVSTCInN 


Types of Supervisory Control. 
[wo basic types of supervisory control 


re ported utilize either 


=” lones Ol 


combinations of audio 


mes, oO 
® Pulses or coded pulses to form 


tne spec ini selection codes neces- 


Say 






32 


1 


indicates that 19 


Phe 


cent of the 


SUTVeY per- 


basi supervisory control 


equipment 1S ol the tones oO} coded 


tones type with the other 81 percent 


being of the coded pulse tvpe 


Supervisory Control Safeguards. 
The possible types of safeguards listed 


as follows 


in the questionnaire are 


| Totalizing 
Of Pulses 


simultane ous ireqg 


© Multiple 
cles 

® Sequential frequencies 

pulses on 

® Monitoring width of pulse 

® Monitoring shape ol 

® Redundancy o1 


As shown in 


® Votalizing of parity 


pulse 


check-back 


! 


wure zs tik SUTVe 


indicated the most common metho 





”) Checkback Or 
Redundency 





3 Monitor Pulse 
Width 





4 Sequential 
- Frequency 


5 Monitor Pulse 
Shape 


6 Simultaneous 
Frequency 


a 


: 


| | = 





or 


FIGURE 4—Supervisory control 
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safeguard is the totalizing number 





pulses and redundancy or check- 
ick 


ave are monitoring width of pulse, 


The others listed in decreasing 
quenuial frequencies, monitoring 
ape of pulse and multiple simulta- 
‘ous frequencies 
\ ol 


tilize than 


numbe1 SUPErVISOry 
of the 


It 1S possible to 


Systems 


more one listed 


pes of safeguards 
ovide four of the six listed and with 
Fio ther a pulse or a tone system. Three 
ol 


the average number safeguards 





ALIN sed 


| 


elemetered Information. | cle- 
etering equipment reported included 
3 impulse duration type, 24 fre- 
uency type, 35 telegraph type codes, 
) utilizing the weighted binary form 
172 


ther a pulse count or cyclic binary 


coding and which utilized 


de 

Information which ts telemetered is 
hown in Figure 5. The most common 
adings reported are suction pressure, 


fem scharge pressure, flow and case pres- 


Other 


much lesser degree 


ire readings are utilized to 
Those readings 
hich are telemetered in some in- 


ances but are not listed directly are 

follows: 

© Temperature of product 

® Control valve setting 

@ Set point setting 

® Control position on throttle valve 

® Positive displacement meter read- 
ings 


the 


ve displacement mete. reading as a 


It 1S possible to consider 


posli- 


1r\e 


thor 


ow reading although this is actually 
integration of flow rate. The type 
transmission used for this reading 
digital in most cases since the ac- 
iracy obtainable with an analog type 


telemete. 


approximately | per- 
nt would be ot little use when 
ving to transmit a 6 digit reading 


curate to the least significant figure 


Report on Data Logging Incon- 
lusive. For the purpose of this sur- 
vy, data logging was defined as auto- 
at the station 


atic typing of data 


Operation of Multiple Remote Stations from One 


| Suction Pressure 





Discharge Pressure 








Case Pressure 





Flow 











Product Or 
Specific Gravity 





Tank Level 








Motor Amperes 


og 


Kilowatt Demand ce 





G Volts 
intermediate 
Te) Pressure ia 
| | Speed 
l | 


] 


i | 


J 





0 


FIGURE 5—Information telemetered 
where the measurements are made 
An attempt was made to obtain an 


opinion regarding the possibility of re- 


placing local chart recordings with 
periodic printed information. Thi 
consensus was that there was not 
enough known about the possibilities 


of this equipment to venture an opin 


ion. Only 15 percent chose to answet 
this question. Approximately 50 per- 
cent thought that loggin: could 


replace chart recording with the pro- 
vision that any deviations of a signifi 


cant magnitude were recorded 


Master Control Location 


the survey was in- 


the 


This section of 


uded to determine present use 
a central headquarters for the con- 
ol and dispatching of multiple sta- 


It 


nswers 





ons. was not intended to restrict 





to those locations where all 
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of a line’s operational informa 


pip 
tion were gathered, but to determine 
any grouping of operating functions 
This information supplements the in- 
formation unattended 


to 


pertaining 


Stations 


PIPE LINE INDUSTRY 


20 


40 


6 


0 


Percent Use 


| WoO nhayol 


80 


divisions 


e Supervisory ct 


metering 


® |Data 
A 


stations on 


total ( 


logging 
1 


a 


114 


total of 


WwW 


100 


for unattended station operation. 
The results of he survey wit! 
yard to local data logging can 
considered to be inconclusive and 
ther investigations would probably 
desirable 
> 
Equipment Needs. Soni 
equipment required in this categ 
es lid State analog to digital ¢ 
verte) 
® Inexpensive deviat detect 
. Inexpensive rate 0 ( inv 
tectol 


ere Tae 


and t 


SYSTCITIS 


( 


1 
control 


if 
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| Manual Selection 








2. Hourly 
3 Periodic | 
( Adjustable) 


4 Deviation 


Rate Of Change 


6 Typed Reading 








{ Visual Display 





| 


| | | J 





O 


20 


40 60 80 100 
Percent Use 


FIGURE 6—Features of data logging systems for multiple remote station 
operation. 


reported—an average of 5.2 stations 


per system. Distribution of multiple 


stations indicated 3 or 4 stations pet 


system is considered a maximum. 


Availability of the time shared chan- 
nel facilities to perform required op- 
erations and receive information being 
stations 


forwarded by the remote 


could be the limiting factor. 


Telemetered Information Varies. 
here are 25 common telemeter sys- 
tems with an average of 12.4 readings 
per system for a total of 284 readings 
Several users Operating common. su- 
pervisory control systems do not utilize 
systems. On the 


common telemeter 


other hand. some with common tele- 
meter systems do not utilize common 
supervisory control systems. Referring 
to the COTmMmMOnNn 


telemeter data, the 


minimum number of readings trans- 
mitted appears to be three per station 
and these are the three most com- 
monly used readings of Figure 5. The 
average number of telemeter readines 
per system and its relation to the aver- 
age number of stations per supervis- 
ory system do not appear to have any 
direct correlation. This is probably a 
result of the disagreement in practice 
regarding common telemeter systems 
and independent supervisory systems 
Of those companies utilizing inde- 
pendent telemetering equipment, 269 
continuous telemetering systems were 


those which are 


re ported, WwW hereas, 


34 


available on a selected basis total 35. 
Twenty percent of all users have both 
grouped and independent supervisory 
systems, as well as grouped and in- 
dependent telemeter systems. From 
the results of the survey, it was im- 
possible to determine any trend in this 
area. 


Data Logging Systems. Fifteen 
data logging systems are in operation 
by users participating in this survey. 
Many types were reported, a number 
of them utilizing telegraph coding for 
transmission and logeing of data. An 





average ol 


13.8 readings per syste: 
was reported with a maximum of 62 
and minimum of 9. 

Readings are obtained on demar 
in all cases. In 45 percent of the sy 
tems the readings are obtained on 
automatic basis, 


periodic genera] 


once per hour. An adjustable 


minute increments) periodic readi 
is provided in 20 percent of the le 
ging systems, Features of the vario 
data logging systems are summiariz 
in Figure 6. Deviation and excessi' 
rate of change readings are provid 
in only 25 percent of the systems. T! 
readings are typed out in 90 perce 
of the systems; in no system is the i 
formation put on magnetic tape. | 
of the 


visual display used in addition to t 


only 50 percent systems 1s 
typed out record. In one instance, ] 


formation used in conjunction wit 
the data logging system is also cha 


recorded at the point of data loggin 


Data Aid Dispatching and Oper- 
ation. Data is used as a dispatchi 
aid and for operational informatior 
in only one instance for accounti 
purposes. At the present time, no tele- 
metered data or supervisory cont! 
information is fed directly to a con 
puter. All the possible uses of the dat 
have not been determined. It is prol 
able in view of the use for dispatchir 
and operational purposes, that unt 
is made of 


some use 1S computers, I 


use of the data transmitted will | 


made for computer input. 


Equipment Needs. Equipment re- 
quirements in this area are essentially 
the same as listed under unattended 


station operation. 


Computer Usage 


This section of the survey is in- 
tended to determine the present and 
usage of three 


future computers in 


areas 


A. Dispatching Aid: Uses sugvested 
were solving dispatching. problems and 
as a result, the use of the compute 
to formulate dispatching schedules 
B. Performing Pipe Line Opera- 
tions: In 


suggested the possibility of using the 


this category the survey 
computer to store pipe line hydraulic 
data, pipe line operational data, to 
keep track of various pipe line opera- 
tional information and as a result to 


formulate, implement and control a 
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dispatching schedule. As an adjunct 
to this operational control. the con 
puter could also be considered as t! 
source ol 


records concerning inveé! 


tories and operational data. 


C. Accounting and Billing: |! 


category is divided into (1) invei 
to the 


tank storage data and corrections n¢ 


tories with regard flow dat 


essary to provide accurate inventor 
2) shipper billing with regard to 1 
cording of shipment receipts and « 

times, volumes ar 


ditions. transfer 


summations over extended _ periods 


Computer Usage Widespread. ‘ 
the replies received, 67 percent h: 


Continued on Page 39. 
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NEWS YOU CAN USE ABOUT ENGINE AND COMPRESSOR PERFORMANCE 


THE SOLUTION MAY BE IN THE 
THIRD GROOVE — NOT THE FIRST! 


If vou’ve had trouble with vour top piston rings (exces- 


PRESSURE DIFFERENTIAL 
AT FULL FIRING PRESSURE 





sive groove wear. groove damage. ring breakage. etc.) 
you wont need to be convinced that the top ring carries 
from 50 to 80¢¢ of the sealing load. Installing top rings WITH COOKTITE SEALING 
RING IN THIRD GROOVE 


500 psi 


of special. expensive materials is often not the answer. 
They may be shock-resistant but generally lack adequate 
wearing qualities. One likely solution is installation of 
a Cooktite sealing ring in the THIRD groove to relieve 
the load carried by the first ring. In an engine with a com- 


pression pressure of 500 psi and a firing pressure of WITHOUT COOKTITE RING 
iN THIRD GROOVE 


750 psi 


1000 psi. a Cooktite ring in the third groove will reduce 
the pressure differential on the top ring from a trouble- 
causing 750 psi to an easily-handled 500 psi. Ask a C. 
Lee Cook representative to explain in detail. 





WRITE FOR 
COOK’S NEW 
PISTON RING 
CATALOG 


MACHINED ROUND SHAPES 
FROM ANY MATERIAL 


MADE TO YOUR 
BLUEPRINTS 


Sixteen-page catalog 
just off the press. De- 


Sc! ibes complete line of 


Cecember, 1958 ©@ PIPE LINE INDUSTRY 


Any machined round shape that 
can be produced by turning, mill- 
ing. rolling. lapping or drilling 
can be made to your blueprints 
by C. Lee Cook Company. Any 
size from 1” to 60”. with finishes 
down to 4 micro-inches and tol- 
erances as close as .0002”. And. 
there’s almost no limit to the 
materials that can be machined. 
Send your blueprints for quota- 
tion or contact us for engineering 
recommendations. Atrtomic 
Products Division. C. Lee Cook 
Company. Louisville 3, Ky. 





piston rings manufac- 

tured by C. Lee Cook 

Company, also the spe- 

cial rings of the Airtomics Division. For your 
free copy, write: C, Lee Cook Company. 944 
South 8th Street, Louisville 3, Kentucky 


me , 


COSRPARY 


Division of Dover Corporat 


Rings and Packings Since 1888 


For more data on advertised products, use Readers’ Service Cards, last page 





ere's no better 


More and more pipe buyers are simplifying and 
speeding up line jobs by specifying Youngstown Electric 
Weld. It possesses excellent line up characteristics, 
welds easily and its long lengths save time and trouble. 
For more information about Youngstown Electric 

Weld Line Pipe contact our sales and service 

offices throughout the oil and gas-producing country. 
The You ngstown Sheet and Tubs Company, 


Youngstown 1, Ohio. 








4 . a | | 
oungstown in any line ! 


All Youngstown Electric Weld Line Pipe, 12°;"’ 

and larger, is full-length hydrostatically d. ’ % 
expanded to more uniform roundness. In this . s - 
operation, interna water pressure forces the 3= y “a 
ply yut against the solid walls of a mantle. This <= 

its stren ind enlarges the diamete _—@h - 

ine up and elding 
/ } l nal prooj tests 


vy there’s no better 7 


ELECTRIC WELD LINE PIPE 

























a =. 


Air-controlled segmental clutches for light handling 
and easy replacement. All drums and shafts on 
ball bearings. Power unit—the Gardner 4 LW 
oil engine. Two forward travel speeds. 

Can be equipped as crane, clamshell, dragline, 
shovel or trench hoe 


JOHN ALLEN & SONS (oxroro) LTD 


COWLEY OXFORD ENGLAND 


Serving the Pipeline Industry 


with Lincoln Arc Welding Supplies 


BIG THREE 


WELDING SUPPLY CO. 
is happy to announce their 


appointment as 


WORTHINGTON 


Rio = 
See, (OSS > 


4 high-performance crawler bucavaler 
=~ the ALLEN model 


This British-built { cu. yd. machine is one of the 
latest in the ALLEN range of HIGH QUALITY 
excavators. 


a can swing, hoist, and travel all at the same time, thus 





page re 
OKLAHOMA NEW MEXICO 


TEXAS 









PORTABLE ROTARY AIR COMPRESSORS 
(Designed for the pipeline industry) 
TWIN DRILLS 
CONTRACTORS TOOLS AND PUMPS 
TURNING TOOLS AND 


WELDING POSITIONERS 





BRANCHES 
DALLAS EL PASO 
WELDING SUPPLY CO. ODESSA LONGVIEW 
1717 E. Presidio LUBBOCK ALBUQUERQUE 
Fort Worth, Texas BORGER FARMINGTON 


38 For more data on advertised products, use Readers’ Service Cards, last page 






ie. —— reducing working time on many jobs. Smooth, 
i ae “S_air-controlled clutches give fast working 


and a high output comparable with 
many larger machines. 


NG for full particulars. 
S :; 


a aie . ie  } 


Sey ed 


RECLAIM 
TANK 
BOTTOMS 


with 


_—~ 


the most effective chemical for treating 


PARAFFIN 


The money you make on reclaimed tank bottoms by using 
BRAKESOL will be substantially more than the cost of 
treating . . . including chemical and labor. Safe for use 
in production, pipeline and refinery equipment 
Contains no chlorides, sulphides or other halides. 
BRAKESOL Treating Engineers have the experience and 
know-how to do a successful job. Contact them now! 


Treating Engineers Available at These Locations 


Ardmore, Okla. ...6489 Houston, Texas Pratt, Kansas 

Carmi, Iilinols 5948 HO 5-6648 GR 2-3745 

Ft. Morgan, Colo Kilgore, Texas 3210 Edmonton, Alberta 
UN 7-2235 _—Lovington, N. M..6-6881 ye 


Shreveport, La. .8-1962 
Oklahoma City, Okla 





New Iberia, La 
E 












M 4-036! Vi 3-6629.WH 9-3854 
Odessa, Texas Or Call Your Supply 
EM 6-451! Store 


















ope foe Om 2 air me men Gly we bel © Mahe mmueh ae 
EXPORT DISTRIBUTOR: THE NATIONAL SUPPLY CO., EXPORT DIVISIO 
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oday’s Trends in the Use of the Tools of Automation 
Faia hans Die 98 USE PROBABILITY 
os wreseat or future wee for com FACTOR FACTOR CATEGORY 
“Thirty-three percent either ne Sammars 
ino 1s¢ tol compute rs or were not L. BILLING SUMMATIONS 38.5 36 (7) G 
ling to express an Opinion 
vi 2 FLOW RATES 30 41.7 (5) B 
FKieure / 18 1S a Summation ol the 
vey results. For each of the 16 pos- 3. TANK STORAGE 29.4 47.3 (3) C 
col uter uses the tolloy ing in- 
elf oe mw" & «RECEIPT OF SHIPMENTS 26.7 41.7(5) Cc 
mation 1s given 
ine ‘a 5 FLOW DATA 22.2 25 (9) C 
l.“Use Factor”: percentage of 
those expressing the opinion that 6 TRANSFER TIMES, VOLUMES 20 41.7 (5) 
computers could be ised in a 
sine tin on salle tusin 7 CORRECTION FACTORS 18.8 44.5 (4) C 
viven IClLLO act all\ SI 
computers for that function 8 TENDER LOCATIONS 14.3 39 (6) B 
2. “Probability Factor”: percentage 
PS See eRe es ' tS vi 9. PIPELINE OPERATIONAL DATA 13.3 41.7 (5) B 
| if LOL r¢ or co 1p« cs 
parti Ipating in the que stionnalire 10 TERMINAL INVENTORIES 12.8 44.5 (4) WW 
expressing the opinion that a ee 
computer would be used in a 'b PRESSURE CONTROL SETTINGS 12.2 25 (9) B 
eiven function. This factor as- 12. RECORD OF INVENTORIES i1.8 47.3 (3) B 
sumes that. thos« companies not AND OPERATIONAL DATA 
expressing an Opinion did not 13. SOLVE DISPATCHING PROBLEMS thd 50 (2) A 
think that the computer would 
be useful in then parti ilar area 14. FORMULATE DISPATCHING 10 53.5 U3 A 
aad SCHEDULE 
}. The type of use for the computer 
as it participates in the three 15. STORE PL. HYDRAULIC DATA 43 39 (6) B 
< 0) < as COVE ed by this Se - 
rina pana ‘16. IMPLEMENT CONTROL AND 5.75 47.3(3) B 
tion of the survey DISPATCHING 
Accounting and Billing Most NOTES- 


Widely Used. The “Use Factor” has '> NUMBERS IN ( ) INDICATE PROBABILITY RANK 


naximum figure of 38.5 percent 2- CATEGORIES 
th eras A- DISPATCHING 
———— a minimum of 9./9 percent, in B- OPERATING 
ty trast to a maximum “Probability C- ACCOUNTING 
—_ Factor” of 55.5 percent and a mini- FIGURE 7—Present and future application of computers in pipe line industry. 
m of 25 percent. In comparing the 
— se Factor” figures with the “Prob- is on a functional use which is four- @® [Deliverv estimate future ane 
bility Factor’, the two are quite fai teenth in the use factor. Generally actual 
- irt in most Cases For example, the speaking, the accounting and billine ° Personne! reports 
ximum “Use Factor” is on a func- areas are in greatest use, followed by ® Engineering design prol 
jing tion which 1s considered by the replies — the operational and dispatching areas ® Head loss calculatior 
be seventh in the line of probability Some other uses not covered by ® Processing vatheru ke 
usage. On the other hand, the Fieure 7 are: ® Lease tank table storavce 
sing ximum “Probability Factor” item ® Economic studies The End 
it of 
use 
and 
w! 
Ss 
2-374 
‘ta 
66-6950 
8- 1962 
Okla 
9-3854 


supply 
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Correct rocedures for secured will tend to eliminate erro 
p ae Since conditions vary widely. spe- 
cial precautions are necessary wh 
obtaining samples since some natut 
> » gases Contain condensable constit 
Field Sampling Gas ents; others, appreciable quantities 
constituents which may react w 
ordinary materials such as iron, ste 


copper, brass and rubbe1 These I 


Use of proper field techniques improves quality ‘uit particular sampling techniqu 


of samples General rules. Contamination ol 
sample means inaccurate test resul 
only clean, dry containers should 
used. Pressure containers may 


flushed with steam. with any fusil 


By Norman E. Watson 


Panhandle Eastern Pipe Line Co saber : 
i thecal Kan type safety devices removed beto 
hand. 

SINCGI NO inalysis has orealer af tained and transported. Lests run on Containers lon samples to be tral 
Wacy th il that ol | S sample lrom poorly cathered samples are worthless. ported by common Carrier must CO 
which it is made, results of analytical but knowing the purpose for which ply with Interstate . Neo AMS Cor 
on natural OAS di pe nd on the samples are to be used and the CcCon- mission regulations regarding lab Hn 

vith which the sample is ob- ditions under which they must bs construction and testing. 


Pressure containers should be test 

regularly They also should be ra 

This hookup is recommended when sam- well above the source pressure 
pling pure hydrocarbon gases in pressure hee eth nteliniiah te dine Tas @ 


containers and where condensation is not a is fairly steady and normal. A 
problem om should have been produ ing {| 


No sample should be taken unl 


enough to assure a represental 
Pressure Gage sample Cart should he taken that 
dead space exists between the sam 


tap and the @as stream 





Samples should bi stored so 
condensation does not occur: 
when suspected, the container sho 
Sampling be heated to vaporize condensate 

Valve fore using 
Valve A Minimize fire hazards in all sa 
pling operations. All containers sho 

] 


Source be tested for leaks after obtaini 


sample Ss, and stored where leaks 


Of Gas not create a potential fire hazard 


lav each sample immediately, n 








ing the sample point, date and tu 
pressure and temperature ol 


source. rate of flow. pressure ot si 
Sample ple, information desired from 
Container analysis and the name of the per 


taking the sample 


| Sampling gas by displacement. 
Completely fill a clean glass or m« 








| container of ample size with cl 
fresh water (the water should be 


the same temperature as the sou 
being sampled ind cork tightly 

| 4 «< | 5 « a . 
Valve B vert the container in a tub of wa 
so the opening is below water ley 
then remove the cork. Insert the « 
of the sampling tube into the oj 


Vent end of the bottle and allow gas 
FIGURE | displace the water. Stopper tigl 
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ubber stoppers should not be used 
the the 


re or clamp stopper securely in 


move container from tub, 


ice and seal with hot paraffin ol 


iling wax. Properly identify the 


mple in the containe 
Gases containing water soluble con- 
sulfide, carbon 


tuents (hydrogen 


oxide. et cannot be collected by 


ter displacement without altering 


sample. Such samples should be 
lected in a clean, dry, glass bottle 
extending the free end of the sam- 
ny tube to the bottom of the bottle 


d letting the gas flow briskly fo 


) minutes or longer. (If the gas 1s 
hter than air, turn the bottle up- 
le down.) After the gas has dis- 
iced the air, the bottle should be 


ppered and sealed. 


Sampling pure hydrocarbon 
gases. Where condensation is not a 
problem, a container is connected to 


the source as shown in Figure 1] 


Container should have a_ pressure 
ting greater that that of the source 
Open the sampling valve, inlet valve 
the 


hive 


A and outlet valve B, and allow 


ntainer to purge for at least 


minutes to displace any alr or foreign 
is. Close valve B. When the pressure 
ive shows 


, 
C1OSE 


desired 


Close the 


pressure, 


ilve A. remaining valves. 


disconnect the container, attach the 
oper tag, and check the containet 
I leaks 


Sampling condensing or wet 
gases. Because wet vases have a 
higher 


percentage ol hexanes and 
avier constituents, every precaution 
must be taken to prevent partial 
Should 


the 


condensation of the sample. 
( nae nsation occur between 
source and the container, the sample 

uuld be deficient in heavier constit- 
nts. If condensation occurred in the 
ntainer, the sample would show an 
heavier constituents. In 


ess ol 


ler case, the sample would not re- 


1 


the source acc urately, 


lhe temperatures ol sample line 


d container should be as high oO! 


her than that of the source. Again. 
container should be rated at a 
ssure greater than that of the 


irce, ‘| he containe 1S connected as 


Figure 1, Open wide the sampling 
ve and container valve A and con- 


valve B, 


‘same pressure on the container as 


] 


| purging by maintaining 


present at the source. Condensation 
ough expansion cooling will occul 


i the vent and not affect the sample. 
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Here is low pressure sampling hookup which is used when 


dealing with condensing or wet gases... 


Pressure Gage 





Sampling 
Valve 


Valve A 





Source 
Of Gas 





Sample 
Container 








Valve B 


FIGURE 


Do not take samples at. pressures 


than those of the source unless 


both low 


1 
liOwe! 


tests ol pressure and actual 
pressure samples have proved to be 


the same. 


Figure 2 shows a low pressure, san 

é' 

pilin’ Nook Ip which allows use Ol 
containers with low pressure ratings 


Connect the container and open the 


Ad} ist 


PISLETS 


sampling valve and valve ( 


valve C so the pressure gave ret 


| 
pressure that is no greater than the 
working the container. Be 


the 


pre ssure ol 


sure temperature between. the 


sampling valve 


and valve C does not 
drop low enough to cause condensa 
tion. 

Open valve A wide and control the 
purging with valve B, maintaining 


approximately the same pressure as 
that between the sampling valve and 


Atte 


five minutes, close valve B. When the 


valve ( purging for at least 


gage shows the desired pressure, close 
valve A and the sampling valve. Dis- 
connect sampling equipment and tag 


the sample containe) 
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Valve 
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Before transferring crude line to gas service, all residual deposits were removed. A solvent detergent solution was run through thx 
line in conjunction with wire brush scrapers. Lead plug was tagged with radioactive bomb to allow a check on progress of the batct 


Canadian Crude Line 
Cleaned for Gas Service 


pipe. However, this pigging alone d 
not v1Vve the necessary degree ol clea 
liness for the change ove 


Cobalt 60 source used to check progress of cleaning 


lo thoroughly clean the interi 
solution. Speed maintained at 1 mile per hour eee eee eg a ee One 

posits, a combination of s« rapers al 
a solvent detergent solution was ust 


The solution was made up of 1 pa 


By R. E. Tschupp solvent detergent to 10 parts kerosit 
Petroleum Service Division 
Oakite Products, In Radioactive Source Tags Plug. | \ 
pipe line scrapers were introduc 
BeroReE PeEMBINA PIPELINES could @ All soil could be removed with a into the line. The first had be: 
insfer a loop of their crude pipe combination of scraping and de- loaded with a Cobalt 60 bomb, whi 
ine to Northwest Utilities. Ltd.. for tergent cleaning was to serve as a flow indicator. Sci 
use in the transmission of natural gas, @ Speed of cleaning solution was tullators were used to follow the ph 
it was necessary to remove all re- vaged successfully using a radio- along the line. ‘This was done to re: 
sidual oil and wax frofn the pip active source for tagging batch late the speed of the batch of cleani 
wall, Successful cleaning of the 32.5 solution, ‘To prov ide ten minutes col 
miles of 16-inch welded pipe line be- Detergent Removes Deposits. tact of the detergent with the Ply 
tween Edmonton and Calmar showed During the month preceding its sale, wall, the speed was held to 1 mi 
the following results: the line was pigged five times to re- per hour. 
® Pigging alone would not provide move the deposits of crude oil and Using a 42 barrel-per-hour gas 
a sufficiently clean surface wax adhering to the interior of the  line-driven pump, 220 barrels of s 
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wo pipe line scrapers (right), the first 
vaded with a Cobalt 60 bomb, preceded 
1e detergent solution through the Pem- 
ina pipe line. Radiation from the bomb 
nabled operators to chart cleaning prog- 
ss and speed of solution flow. 





tion were introduced into the line 
d followed by two more pigs All 
rapers were equipped with suction- 
p type seals to prevent leakage of 


it1on 


Gas Pressure Propels Plugs. Crick 
was Introduced into the line ahead 
the first plugs to build up a pres- 

ire head. Natural gas, at 220 psl was 
unped into the line forcing the pigs 
id solution ahead of it 

Scintillator operators che ked_ the 
diation from the Cobalt 60 bomb at 
vo-mile intervals and reported by 
idio to the vas valve controller at 


Edmonton. It was determined that a 





the Cobalt 60 bomb was attached to the 

first plug. Scintillator operators checked 

progress every two miles and reported by 

radio to the valve operator at Edmonton. 

Solution flow was maintained at about | 
ile per hour. 





weed of somewhat more than 1 mile 
hour could be maintained with 


out LOO pounds of gas pressure 


Scrapers Arrive Clean. When the 
Scintillators reported that the pigs 
id reached the Calmar end of the 
Op, the cleaning solution was cut 


er into the main crude line for re- 


rn to the refinery. The pigs wer 
moved and examined They were 
e of soil, indicatin the cleaning 
eration had been successful: not 


ly removing the crude deposits, but 

ssolving the wax as well 

A month later the line was cut and 
Ves installed al points } and 9.2 
les from the Edmonton end of the 
{ The pipe Was inspected thor- 
hly at these points and found 


mpletely tree ol deposits 





leaning solution was mixed in a tank 
uck (right), then pumped into the line 
ith a 40-bph pump. A total of 220 bar- 
ls of solution was used to clean the 32.5 
ile length of pipe line. The End 
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You CAN Write Better Letters 


Of course business letters aren’t supposed to read like 


best-selling novels, but here are six rules which will make 


your letters sparkle 


Write conversationally. 


Make it attractive. 


button shoes 


HicH 


and the derby were quite the style once but have long 


Co.tuars, handlebar mustaches, 
since faded from the American scene, 


There are, however, a few reminders of that Gay 
Nineties period, and one of them is the businesss letter, 
which in many cases is still struggling along in typical 
turn-of-the-century style. 

Although times and styles have changed, many are 
still writing letters using words and phrases of 1890 
Vintage 

You’ve undoubtedly seen plenty of examples of these 


“dead language” letters. Are these expressions familiar? 


“Please be advised” . . . “In reply to your letter of the 
12th”... “Yours of the 15th inst. received” . . . “Reply- 
ing to yours of...” 


This is only a sampling of the many bewhiskered 
phrases that make many modern day business letters dull 
and lifeless. 

A business letter isn’t expected to read like a page from 
a best-selling novel. No one expects it to. Its purpose 
is either to provide information or request information. 
\ business letter should be short and concise and should 
get across an idea in the simplest, easiest-to-read and 
most understandable style. And anybody who can talk 
can write a business letter. After all, a letter is nothing 
more than a conversation on paper, a substitute for 
personal contact. 

[he rules are simple. Follow them and you can be- 


come a successful letter writer, 


1. Plan your letter in advance. You wouldn't think 


of giving a speech without planning what you were 


44 


Avoid large obscure words. 


Plan your letter in advance. 


Stick to the purpose of your letter. 


Eliminate those “horse and buggy” phrases. 


Why 


letter without advance planning? Two or three minute 


eoing to Sav to voul audience. write a business 


spent in marshalling your thoughts will simpify you 
job and will pay off in the reader’s acceptance of what 


your letter says. 


2. Stick to the purpose of your letter. Know what 
you're going to say and stick to it. Leave the extraneous 
stuff out. The object of your letter is to provide your 
reader with information. Skip the chatter that goe: 


bevond that. Remarks about the weather mav enlive 
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isiness 
inutes 
youl 


what 


what 

ineous 

you! 
gor 


nliver 








dull conversation, but they slow down the pace of 
letter. 


}. Write conversationally. Write as you speak. 
‘here’s nothing at all wrong with good, ordinary lan- 
1age with one-and two-syllable words and .short sen- 
nces. There was a time when business letters were 
taid and conservative to the point of stuffiness. But times 
nd business letters have changed. 

Your personality is revealed in’ the way you con- 
erse. Retain that personality in your letters by talking, 
ot writing. 

Too, direct your letters to the personality of your 
eader. If he’s the kind of fellow who’s deadly serious 
ill the time, your attempts at humor could rub him the 
vrong way. If he appreciates a quip now and then, 
1 natural for a letter in a lighter vein. Don’t get 
arried away, though. Remember, you're still writing a 
yusiness letter, so moderate your humor. You can be 
yusinesslike and friendly without gushing. 


ic’ $s 


Have confidence in what you write. If you don’t 
velieve what you’re saying, don’t write it. An unsure or 
nsincere letter is worse than no letter at all. 

Don’t “write down” to your reader. A_ patronizing 
ttitude on your part stands a good chance of irritating 


im. Strive for the man-to-man approach. 


4. Avoid large obscure words. You're probably 
umiliar with the schizophrenic letter writer. He con- 
erses in an easy, informative manner, but undergoes a 
tartling change of character when writing a letter. He 
oes “literary”; his sentences become long and involved, 
iden with many-syllabled, unfami 





iar words that send 
he reader to the dictionary (or the letter to the waste- 
basket). “King’s English” is okay for kings, not for 
isiness letters. Don’t try to impress your reader with 
your vocabulary. That’s not your purpose. Large obscure 
words can be misinterpreted. The reader may not know 
the meaning: you may not know it yourself. You want 
our reader to get the point of your letter quickly, with- 
mut “digging.” 


5. Eliminate those “horse and buggy” phrases. 
Chese trite and meaningless expressions went out before 
he bustle, but you can still find them in use. The “beg 
o advises,” “instants of the 16th,” “acknowledged re- 
eipt ofs’ and numerous other overworked phrases are 








WRITE CONVERSATIONALLY 


EdD ene RED ReeN iene EaRREeeNEmnnearal 
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dead. Why not bury them? They add nothing to a letter 
but a stuffy atmosphere and the feeling that you and the 
company are out of date. 


Do any of these look familiar? 
acknowledge receipt of—Unnecessary; if you're answer- 
ing a letter you must have received it 


agreeable to your request—Phooey! That isn’t how 


you'd sav it if vou were talking. 


as the case may be—Sound and fury, signifying nothing 


a 


at the present writing—what’s wrong with “now”: 


I 
beg to adi 1S¢ Don’t be a beggar Stop advising Start 
telling. 

due to the fact that—Use “because” or “since” and 


save four words. 

enclosed please find—Use “enclosed is’ (he'll find it if 
you didn’t leave it out 

for your information—Save your breath. Anything you 


say is for his information 


deem it advisable—How often do you “deem” in a con- 
versation? 
in the near future—When’s that? Tomorrow . next 


month. Be specific 


wish to thank you—Don’t wish. Thank him and leave 


out the preliminaries. 

as per your order Why ‘“‘as per’ anything? “Per” is 
only appropriate in Latin phrases, as per annum, per 
capita. Say “three dollars a day,’ not “per day.” 


under separate er—QOkay if you’re speaking of some- 


one 1mm bed. Be specific : “by express, “by parcel post, 
Cec. 
6. Make it attractive. Once your letter is written 


give it the eye-appeal test Is it top heavy Is it badly 
spaced? Keep it free from smudges, partial erasures and 
haphazard folds 

[he business letter you write reflects on both you 
and the company Ask yourself if the letter you have 
just written is one you would want to receive. If the 
answer is “no” don’t mail it 

There’s nothing mysterious about letter writing, It’s 
easy if you follow the rules. Develop good letter writing 
habits and you'll become an able representative of your 
company without ever leaving your desk. You too can 


be a “man of | 























AVOID LARGE OBSCURE WORDS 


pum ms ee ee ee 


> 
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Rules of Thumb 


and Engineering Data Sheets 


for the Pipeliner’s field notebook 


$25 for Engineering Data Sheet 








$15 for Rule of Thumb 


These practical aids give quick, reasonably accurate 


answers to design, maintenance and cost estimating 


problems. PIPE LINE INDUSTRY will pay $25 for each 


chart, nomograph or data sheet published 


$15 for each 


Rule of Thumb. Send your ideas to PIPE LINE 
INDUSTRY, P. O. Box 2608, Houston, Texas 


TU 5S 7 Pressure Conversion Chart 


Phi Lire Chart 











provides an easy 
ethod converting units of pres- 
sure. Draw a line perpendicular to the 
ile lines through a known value of 
Ho ind read the equivalent value on 
ny of the other scales, For values off 
rit SC Alf KRNOWT) values can be read 
Pounds Ounces 
Per Feet Per 
Square Of Square 
Inch Water Inch 
, 147 339 235! 
? 
| = 
— —— 2000 
oe 
—+- 100 
90 1500 
= —— 200 
aon tO 
—T '50 — 1000 
—— 60 —+- 
—— 900 
—— 50 —— 800 
—-i00 —— 700 
—_zy— — 
= — 600 
—- — B80 —— 
— —— 500 
— 30 == 70 
— foe —- 400 
t — 50 a 
20 ——— 
ao —— 300 
a 
Lig? =E 339 235.1 








900 inches of water 


les Ol mercury 


6.180 mm of mercury 


Inom iltiples of lO or 100 
Example: Known Value 120 psi 242 incl 
1S equivalent Lo 
278 ft. of water 
1.920 ounces per sq. in 
| }() pounds per sq. ft 
Pounds 
Per Inches Inches Millimeters 
Square Of Of Of 
Foot Water Mercury Mercury 
21,160 = 4967. — 299 2 _ 7600 
20,000 4 a —— 7000 
—F— 6000 
—— 3000 — i 
+- 15,000 
—f- 200 —- 5000 
= 
—- 4000 
—— 2000 150 
—_— 10,000 a aunt 
—+ 9000 
= oi —— 3000 
== 9000 1500 
—- 7000 === 100 — 
=== 90 
—+ 6000 = 
= =~ 80 —-— 2000 
— 1000 = 
— 5000 == =—— 70 
— 900 => 
=—4i— 800 == 60 —— 1500 
—- 4000 == — 
== 700 
—— 600 —s 
— 3000 
= = —7— 40 =~ 1000 
~ == 500 —— —— 900 
— 5 — 800 
2116 —— 406.7 —— 29.92 760 


Charts for Various Sizes of Pipe 


Friction Characteristics for 


| JOSS 


46 


}-inch 


pipe were 














Submitted by 
Marvin H. Green 
Philadelphia Pent 
Pounds 
Feet Per 
Of Square 
Water Inch 
339 147 
= 5 300 
= 
—+— 100 
—— 90 
—- 200 = 
—=— 80 
} —— 70 
+— 150 —_}— 
-—+— 100 — 
— 90 = 
— 80 + 
== 70 —+- 30 
—- 60 +. 
= 50 
— 40 
—“T™ 339 14.7 





computed by a pipe line company using data of th 


Hydraulic 


Institute. 


Use 


ot 


these data in laminar an 


critical zones is adequate for estimates. Friction loss 


in 


accurate. 
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transition and complete turbulent zones 


are vel 
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1953 INTERNATIONAL PETROLEUM EXPOSITION—This photograph shows some 
of the 1,484 exhibitors at the 1953 International Petroleum Exposition, at which there 
were more than 400,000 visitors. At the 1959 exposition, officials expect one-half million 
visitors and in excess of 1,800 exhibitors, including more than 350 pipe line exhibits. 


IPE at Tulsa to Feature 
Pipe Line Advancements 


Exhibits will depict progress of the industry, says 


Exposition President Warren 


EXHIBITS COVERING the numerous 
improvements and advancements in 
the pipe line industry will be featured 
at the forthcoming International 
Petroleum Exposition in ‘Tulsa, May 
14-23, 1959. W. K. Warren, Chair- 
man of Warren Petroleum Corpora- 
tion and Exposition president, said 
that visitors to the show will be able 
to learn more about the pipe line in- 
dustry in one spot through the Hall 
of Science exhibits and the expected 
commercial exhibits than has been 
possible in at least the last five years 

According to Warren: the Hall of 
Science transportation exhibit will 
contain working models on the un- 


; 


att 


ended, automatic remotely-con- 


trolled pump stations, advances in 
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communications that have made 
possible the lowering of unit costs of 
transporting crude oil and petroleum 
products and improvements in wate 


transportation techniques, 


Centennial Observance. Cominemo- 
rating the centennial of the oil indus- 
try, the 1959 exposition will have 
more people and equipment in 30 
acres than the world has ever seen. 
Plans are being made to make the 
opening day ceremonies and parade 
depict the 100 years of the progress 
of oil—from Colonel Drake’s first 
effort in 1859 to today’s far-advanced 
methods of exploration, drilling, pro- 
duction and transportation. 

Wm. B. Way. general manager of 


PIPE LINE INDUSTRY @ 





the show, says the grounds will be in 
the best shape ever for next yeat 
show. “We will probably spend abou 
a million dollars before opening day 
and expect all facilities to be in ex 
cellent condition,” he said. Carpet 
ters, painters, electricians and _ plas 
terers have been busy for the pas 
three months working on the perma 
nent buildings owned by the Expos 
tion. “Some of the companies alread 
have started to remodel their pe: 
manent sites,” Way continued, “an 
one or two of them have started con 
plete reconstruction.” 

The Exposition and the Fift 
World Petroleum Congress have sé 
their dates in conjunction to facilitat 
foreign attendance at both events. A 
estimated 6.000 of the world’s to 
ranking petroleum scientists will d 
cuss the present status and the futu 
of science and technology in the « 
industry at the World Congress. | 
will be held in New York, May 3! 
June 5, 1959. Many of these tecl 
nical men already have made rese: 


vations for the ‘Tulsa show. 


Vast Equipment Display. Best es: 
mates available indicate the 195 
show will display about $500 millio 
worth of equipment. Most of th 
machinery will come to Tulsa fror 
other cities and will present a hug 
transportation problem. The Tuls 
lraffic Club, in conjunction with th 
IPE transportation committee, ha 
prepared a bulletin for exhibito1 
which lists all of the transportatior 
facilities available. Railroads. truck 
ing firms and airlines have poole 
their service information in on 
brochure to make the moving task ; 
easy as possible. 

Continuing a tradition which w: 
started in 1927 by the late John D 
Rockefeller, Sr., the Exposition wi 
recognize the older men in the indu 
try who have contributed so much 
its steady growth and _ progress 
“Pioneer of Pioneers” will be chost 
from the industry at large, and s 
“Grand Old Men” will be pick 
from divisions within the industry 

Warren sums up the forthcomi 
show in these words: “All of the ne 
equipment, services, advances al 
most of the personnel in the indust 
will be in Tulsa May 14-25 of ne 
year to see what undoubtedly will | 
the largest single industry show ev 
The En 


held in the world 
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VHAT’S HAPPENING 








5-Mile Products Line 

Planned for Puerto Rico 
\ 95-mile, 8-inch products pipe lin 
Jlanned to carry products from the 
‘rto Rico refinery at Penuelas to 

San Juan port 


In has 


by mid- 


Pipelines ol Puerto Rico. 


n formed 


to build the lime 


59. The new line will take products 

m Commonwealth Oil Refining 
Company’s 55,000-bpd refinery in 

nuelas 

The present tanker route from the 

nery around the east coast to San 

in is about 150 miles. Pipelines of 


erto Rico has applied to the Publi 








Service Commission of Puerto Rico 
permission to construct the lin 
hich will carry motor fuels, kerosine 
d LPG 
Ultimate capacity will be 27,000 
Te with one pump station at Cruay 
lla, neal Penuelas 
Pipe Line Technologists, Inc., has 
mpleted engineering studies fi he 
e and construction is expected t 
under Way shortly 


Plans already 
nd the 


the 


nce 


art 
line westward from San Juan 
Ramey An 


of 80 miles 


Force base, a dis- 


Phe pipe line com- 
iny also expects to build lateral lines 
the San Juan International Airport 
San 


da naval air station in the 


an suburbs 


IN PIPE LINE CONSTRUCTION 


























Fipe Line Contractors at St. Louis Meeting 

lipe Line Contractors Association held its first fall business meeting in St. Louis in early 
ctober. Making plans for upcoming convention in Bal Harbour, Fla. January 
e, left to right, Haily A. Roberts, assistant to secretary; B. E. Barnes, Williams Brothers 





ompany; W. E. Honey, 
ouston Contracting Company, Richard 
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Latex Construction 
A, 


merville, Somerville Construction Company. 


By Donald G. DePugh, Pir | [ ry St 
G 
( 
Provol 7 
Pa . ¢& oO i mo OR iA D 
“a Paso Notura/ Gas Co | ) 
tJ i AA by Es . Ww 
J | X 
prings @& aN 
\ \ ~ 
| ) 
. Puebl » ie 
™~ 
i. Pocific Northwest Sa | 
| Pipeline Corp 
—_, ry 
| \. yi, Pipeline 
en i ‘ “\) f Amer 
oa Trinindodo Ae 
oe A 
| = \ 
[| NEW MEXICO yy" 
Utah Project th 7 
Existing Pipe Line : \ 4 
_— a = = Proposed Pipe Line Addition \ WA 
Proposed Pipe Line Retirement 
—_——-—— Pipe Line Of Others a x< AS 
° Proposed Compressor Stotion Amor 
4 
Colorado Interstate Gas Company idditional deliveries t 
has sent its $91 million Utah Prove Rocky Mout ( 
application bet re the Federa Pe Wt ril 1 ( t ty 
Commission The two-fold expansior 1d } | 
program, designed to supply El] Paso e th ( 
Natural! Cras ( OMpPany al d alse i! Ke OO) ie ( ( ol 
( i 
( ne from Gs KK \\ 
P) 0) [ i} hie i ( Ii! 
with El Pasé I ( oO! 
Othe ) ( ae ed ‘ } 
ne betwee Le Pa indle 
neal \mat Ie iz i 1) ! 
This pol ion | the | ( I 
of three section 09 le ’6-inch 
line from the Panl dle ( ( 
S( utheastern Colorae H 1 ( 4 
inch, from ther to Pueblo Ci ind 
107) mile \)-11 Puch] 
Denver 
Con pit lO! 7 | tal ‘ a | 
cilities Will mcreas Cok do L1i\ 
delivery cap r 690 MMi ( 
a total of 1.2 billion 
12-15 According s agreement with El 
Paso, Colorado Vii ~ 200 M™Met 
Company; President R. P. Gregory, of gas daily to El Paso near Greet 
Gump, executive secretary; and Grahame : 
R Cl ( olorace cit hi 
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and 200 MMcet trom Pacific North- order that Colorado may supply the Phe 1,350-horsepower units will | 













west Pipeline Corporation to El Paso — additional gas for the 1959-60 winter erected in a new station in Haske 

at Provo With construction of the Amarillo- County. Kansas. and in Cities Sen 
El Paso plans to construct a 400- — to-Denver line, Colorado will be able — ice’s existing Ulvsses station in Grar 

mile, 34-inch line from near Salt Lake to retire a major portion of its orig- County. Kansas 

City to the California border to ob inal pipe line between these points 

un additional gas from the Pacifi and the seven compressor stations on 


Arkansas Louisiana Plans 













Northwest to st ply « stomers oO thie thi ine i ‘ . 

— cee or Semen S = 230-Mile Gas Pipe Line 
Colorado Interstate is awaitin: Cities Service To Build Arkansas Louisiana Gas Compar 
FPC settlement on its rates and com Two Compressor Units will construct a 250-mile, 16- and 1! 
pany revenue case before construct- Cities Service Gas Company has inch gas line from near Clarksville 
ing the new facilities for its Rocky been given FPC authorization to con- Helena, Ark., on the Mississippi Rive 
Mountain customers, Hopes are high struct two compressor units costing Phe $15 million project will be ca 
that FPC clearance will come soon in $787,000 ried out by Arkansas Louisiana ar 
its newly formed subsidiary, Arkans: 
/ Industrial Pipeline Corporation. TI 
y line will be laid in two major se 
a ] ments. Arkansas Louisiana will cor 
Zs a | | struct the first 100 miles, consistin 







of 16-inch pipe and extending fro1 
the Aetna gas field in Franklin Count 
to the company’s system at Jones Mil 








between Malvern and Hot Spring 


Cost of this portion of the line is St 
million. 

Arkansas Industrial will build tk 
150-mile, 18-inch section which runs 





from the system’s Perla pipe line jun 
tion in Hot Springs County to Helen 
This line, estimated to cost $9 mil- 
lion, will enable Arkansas Louisiana 











to serve the new generating plant Ol 
Arkansas Power & Light Company 
which will be completed in 1961. TI 
Perla-to-Helena line will allow the 
company to serve industrial, commer- 


cial and domestic customers along the 





route of the new pipe line. The new 
firm has been formed to deliver gas 







anywhere in Arkansas Louisiana’s te) 


HOUSTON CONTRACTING jitvica cue omens serine 


industrial customers 


MEN OF EXPERIENCE Directors of the new pipe line co 


poration are: Jerry Screeton, plant 


, ° P and banker: John M. Bransfor« 
Build Better Pipelines | 


planter and business man; Ben Hoga: 





contractor: Haskell Dickinson, Litt 
Rock business executive; Ripl 
pany spreads—welders, cat drivers, truckers—are pro- Thompson, merchant 





The majority of the men on Houston Contracting Com- 





and plante: 






fessional pipeliners, often with twenty to thirty years’ Bert Dickey, banker and merchant 
Reb M. Scoggins, long-time employs 
ot A.L.G.: John E. Taylor, A.L.( 
pipe line superintendent; Don W 


experience. These men are YOUR guarantee of better- 











built pipelines. 


Weir. A.L.G. executive vice presiden 
and W. R. Stephens, president, A.L.¢ 









Turkey-lran Agreement 
Made on 1,000-Mile Line 


Turkey and Iran have signed a 










OUuStTOR [| sox 
GASOUNE agreement on a 1.000-mile crude liu 
CONTRACTING COMPANY WATER PIPELINES 

GENERAL CONTRACTORS 





from Iran to Turkish port on tl 
Mediterranean. The $500 million sy 









2807 BUFFALO SPEEDWAY 


Laurence H. Favrot @ R.P. Gregory © Geo. A. Peterkin HOUSTON 6, TEXAS tem will be built to carry 500.0! 
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A familiar sight 
around gas pumping stations 





IDWE 
“LONG TANGENT” ELBOWS 


One of six new 
semi-automatic 
gathering stations 
of the Northern 
Natural Gas Com- 
pany that have 
Midwest “Long “a natural’... their many benefits for the user 


Tangent” Elbows : 
wen. oF are today so generally recognized that you 


Midwest “Long Tangent” Welding Elbows are 


a Welding Fil- «s see them wherever you go. For all the facts, 
ings. . 5 ee F ; 
ask your Midwest Welding Fittings Distribu- 


tor (or write us) for a copy of Catalog 54. 





ADVANTAGES or mipwest "LONG TANGENT” ELBOWS 


® They save pipe. @ They makeit easier to apply slip-on flanges. 


* They often eliminate short nipples and their © They remove the circumferential weld from 
extra welds. point of maximum stress and can be sleeved. 


* They save time and money in lining up © THEY COST NO MORE THAN OTHER 
and clamping pipe and fitting. ELBOWS. 
Sales Offices: Asheville (Box 446, Skyland, N. C.) 


Atlanta 9—72- llth N. E 
MIDWEST PIPING COMPANY, INC. Boston 27—426 First St. © Chicago 3—79 West Monroe St 


Main Office: Cleveland 14—616 St. Clair Ave 
St. Lovis 3, Mi i (P.O. Box 433 Houston 2—-1213 Capitol Ave 
. Lovis 3, Missouri (P.O. Box ) Los Angeles 33—520 Anderson St. * Miami 34—2103 Le Jeune Rd 
Plants: New York 7—50 Church St. © Pittsburgh 19, Pa.—437 Grant St 
St. Louis, Clifton, N. J. and Los Angeles St. Louis 4—1450 S. Second St 
San Francisco 11-420 Market St 
Tulsa—1640 E. 21st St 7984 


WELDING FITTINGS IMPROVE PIPING DESIGN AND REDUCE COSTS 








it makes sense 


ONE SOURCE 
NE RESPONSIBILITY 


for all 
DIESEL 
COOLING. 


Requirements .>9* 






heat transfer 
Oui. specialists TO THE 
DIESEL INDUSTRY 


One source, one responsibility for all cooling requirements 
is the sensible approach to solving heat transfer problems. 
By using one reliable source, you automatically solve 
problems of service, and there is never a question of 
responsibility for performance. Young’s wide range of products 
and over 30 years experience in designing, engineering and 
manufacturing heat transfer equipment for the diesel field 
qualifies them as the most logical source for all your cooling 
needs. Let us show you what undivided responsibility can 
mean in the way of economy, quality control and efficiency 


of performance. Write, wire or call without obligation. 


YOUNG RADIATOR COMPANY 
RACINE, WISCONSIN 


Acquaint yourself with Young's 
wide range of products for the 
diesel industry 


MAIL COUPON TODAY 
FOR FREE CATALOGS... 





' 
! Check the catalogs and literature you would like to receive. Mail coupon to ' 
‘ , . , , ' 
1 Young Radiator Co., Racine, Wisconsin, Dept. 398-M ' 
1 1 
’ } Cat. No. 1652 — Young | Cat. No. 1356— Young Cat. No. 557—Horizontal Core 4 
i | Supercharger Air Intercoolers |__|} Jacket Water Coolers Air Cooled Heat Exchangers 
' - — 
- Cat. No. 1258 and No. 1156 — / [—] Cat. No. 1054A— Young Cat. No. 3558 — ; 
a Shell and Tube Heat Exchangers |__| Torque Converter Coolers Type ‘OH’ Unit Oi! Coolers \ 
1 i 
« i 
‘ Name 1 
i i 
‘ 
" Company ; 
1 ' 
‘ Address ' 
‘ i 
‘ 1 
' City Zone State ‘i 
A at cia ta Gk ti a 6 idea ok sR n-GaN iw ka ls i a a Sa ae need ‘ 


52 For more data on advertised products, use Readers’ Service Cards, last page 
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Branch lines will be 
Norther 
Iran and to Abadan. About 550 mil 


barrels per day 


laid to the Qum area in 


of the line will be across Turkey 
Che 


anytime 


line will not be constructe 


soon as the reserves in th 


Qum area are questionable 


California Companies Plan 
200-Mile, 34-Inch Gas Line 
California Southe) 
Counties Gas compani s have filed a 
application with the California Publi 
Utilities 


Southern and 


Commision seeking 
build a 
the Nevada border to 


point near Fullerton, Calif. 


perm 


sion to ?200-mile. 34-inch oa 


line from 


The line, estimated to cost abo 
$44 million, will originate at Ivanpal 
Valley, southwest of Las Vegas. | 


would extend 93 miles southwester 
to Newberry and then proceed 1] 
miles over the throug 


Cajon Pass. 


the Ontario-Pomona area and acros 
the Chino Hills to Placentia near Fu 
lerton 
Plans include the construction of 

compresso! station at Newberry in th 
Antelope Valley with a total of 16,00) 
horsepower. Additional horsepow 
would be added at Newberry and Va 
ley Wells in 1960 and 1961 


the total horsepowet to 32.000 


to brin 


Ultimate 


would be 


capacity of the new lu 
800 MMcf of gas dail 
Construction is scheduled to start in 
mediately upon certification and is ¢ 


pe ted to be « ompleted in late 1959 


Texas Gas Authorized 
To Construct 126 Miles 
The FP 


Gas Transmission Corporation to cot 


recently authorized Tex 


struct about 126 miles of line. insta 


an additional 9,040 horsepower 


existing stations, and construct 
| 800-horsepowet compresso! statiol 
These $20) 


will 


facilities, to cost millior 
Louisiana, Arkansa 
Mississippi, Kentucky, Indiana, II! 
nois and Tennessee. 

The 


Gas 


be built in 


facilities will increase Tex: 


‘Transmission’s system by 133 


MMct of vas daily 


Natural Gas Storage Company 
Granted FPC Authorization 
Natural Gas Storage Company ha 
been granted final approval by th 
FPC to facilities for th 
construction of 2.4 miles of gatherin 


construct 


December, 1958 











nes, a 1 ,350-horsepowet compressol 
lant, 3 observation wells, and 12 
ijection-withdrawal wells at a cost 
f $2.5 million 





Jnited Gas Pipe Line Co. 

_ets Contracts on 55 Miles 
United Gas Pipe Line Company 
is awarded contracts for construc- 
on on 55 miles of its 203-mile, 30- N N N N Y \ \ \ N \ \ 
ich loop line from New Orleans to 
Mobile, Ala 


Williams Brothers Company will 


>< 






JX 






mstruct 37 miles of 50-inch from Ly- 
ian to Helena, Miss.. and Western 
pe Line, Inc., will lay 12 miles, 30- 
nch in Winn and Jackson Parishes 
nd 8 miles of 16-inch line in St 
harles Parish, Louisiana 

United Gas let contract to O. R 
surden Construction Corporation on 


0 miles of 50-inch across Lake Pont- VN \ VN \ \ VNN \ VN N \ N \ 


hartrain, La., in Octobe: - - 
Ji, J 





The total looping project will COSI 
pproximately $33.7 million 


Construction to Start On 
Algeria-to-Tunisia Line 
Construction is due to start this 
nonth on the 475-mile Algeria-to- 
funisia crude oil pipe line Z 
The line will extend from the Ed- 
ele, Zarzaitine, and Tiguentourine N N ‘N NN ‘\ ‘N \ ‘\ . ‘N N VN ‘\ VN N VN N VN 
elds of eastern Algeria to the Tuni- : 
ian port of La Skhirra on the Gull 


{ Gabes. Trapsa, a new French pipe 


2 ) 4. 





ine company and affiliate of Shell, 
vill build the line with technical as- 
istance from Bechtel International 
orporation, 

Completion of the line is expected 
n 1960 with initial operations set for 
he latter part of that year. Capacity 
vill be 140,000 barrels daily with ons 
ump station. Ultimate capacity Is ex- 
rected to be 260,000 barrels per day 
vith the addition of three pump sta- 


ons 


British Petroleum Co. 
constructing Crude Line 
Construction has begun on British 
‘etroleum Company's 60-mile, 18- 
nch crude line from the Milford 
flaven, Wales marine terminal to the 
landarcy refinery. 

Completion of the line is set for late 
959. Capacity will be 100,000 barrels 
laily. The pipe will be buried from 


fandard pipeprotection ine. 
3000 SOUTH BRENTWOOD BLVD.- ST. LOUIS 17, MISSOURI 


to 6 feet below ground level 
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Midwestern, TGT, File Companion Applications With FPC 


\I awestern Cras 


yany has filed a new application with 


lL ransmussion Com 
Power Commission seek- 
construction of 
MMet of vas 


to the Chicago-Garvy area 


horization for 


supply Hl) 


n its revised pplication Mid- 
yestern proposed to construct a $50.8 
50-mile O-inch line from 


lenn Lo len 


essee Gas T) 


Joilet, Ill 


Company 


tSTIISSION 


parent and @as 


COMpPany 


plier, filed a supporting applica- 
ion to build 158 miles of 36-inch 
n pal clin Its existing system 1n 
Louisiana am NI SSISSIDP1 to furnisl! 


Mid 
_ 

Midwestern originally 
F P< 


, + 4 , ' 
o build i 18 mule 


Vest S iS ata 


connection mm 
be $61.5 million 


had filed a 


ind Cost w ruld 


lan with the asking permission 


system trom 





Another application from Midwest- 
Phis 


construction of 


ern will go before the FP 


Soon 


project’ will include 


a line LO Canada and importing 
Canadian vas to serve Communities in 


Minnesota, Wisconsin and the Michi- 
Midwest- 


ern’s applications and proposed lines 


an peninsula. However, 


interconnected, as 


will not be Was 
planned in the earlier denied project 


FP¢ 


submitted by 


Last month the 


} 


denied ap 
plications Midwestern, 
Northern Natural Gas Company and 
Michigan Wisconsin Pipe Line Com- 


whi h 


pany sought approva to con 
struct facilities allowine them to 
serve the Midwest area All com- 
panies were requested to submit new 


apple ations Concerning the three-vea 


old 


Midwe St Cas 





ern for construction of facilities 
make available additional service 
existing customers in lowa, Sou 


Nebraska 
applic all 


$32 milli 


Dakota, Minnesota, and 
Michigan 


authorization 


Wisconsin's 


sought lor 


of facilities to serve 10 distributors 


Wisconsin and Minnesota in dir 


competition with Miudwestern’s  p1 


pr sal 


Northern’s appli ation was 


ected d ie to the company’s lac k 


and Michi an \\ 


be« a 


Storave lLacilities 


consin denied 


of a lack 


was approval 
of economical feasibility 
would cr 


Midwestern s new lime 


nect with Chicago District Pipe Lin 
( ompany’s Joliet to ( hicago line 
LO Peoples Cras Light al 


Northern 


delivery 


Coke Company, India 


Portland to Emerson. Manitoba. ; Public Service Company and Nort 
Northern's proposal called for con- , 
Canada and import .204 MMcf ofl ; bl ern Illinois Gas Company. Of 
: . struction of tacilities enabling the 
iS da from lrans-Canada Pip rics , = 60 M™Mcet of vas destined for ( 
| | company to supply 60.4 MMct of gas 1() ld ) 
L,Ines L. ra! 1} is was denied be ause > cago, [UU MMct would vo to Peop 
he FPC ruled that ‘Vrans-Canada’s dally to » new customers im com- Gas. 100 MMcef to Northern India 
roved reserve ere not sufficient to petitive areas in Minnesota and Wis- — and 60 MMcf would be supplied 
illow expo! COnSIN \pproval Was granted North- N rthert [lines 
THE REDWASH OIL BASIN doesn’t give a trencher much to dig in except 
* hard rock, but this Cleveland 240 is making money for its owner as it grinds 
> : ; z , . ee . 
SN out trench for a flow line in rugged terrain 30 miles east of Vernal, L tah. 


al Everywhere 


54 
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White’s Superior 
HIGH COMPRESSION* 


GAS ENGINES 


. . for all oil field jobs . . . compressors, 
electric generators, drilling, production, 
pipeline pumping, and repressuring. 


White’s new developments in the G-510 and G-825 gas en- 
gines include new piston crown contours, new cylinder head 
intake passage contours, and more efficient combustion 
chamber cooling. These improvements achieve greater fuel 
air turbulence, higher compression, more thrust for higher 
torque, longer valve life, and less fuel consumption . . . re- 
sulting in important fuel savings. 

Outstanding design simplicity eliminates high mortality 
parts. Rugged, high-quality construction requires fewer re- 
placement parts . . . maintenance and repair costs are re- 
duced to a minimum over a long engine life of dependable, 
continuous, heavy-duty service. Get complete information 
from leading oil field distributors, White oil field representa- 

diana : . : tives, or through White Diesel a Division. 


F >) ve *High compression engines designed for natural gas or 
eC ' ~~ _ ; 


propane fuel tio engines also available 


Superior 6G-510, compact, six cylin- 

der power unit (above). Superior 8G-825, 
eight cylinder power unit in direct 

drive compressor package (below). 





| 
model \¢ ylinders rs | rpm | continuous | intermittent| maximum 
a | . 


—__- —-+ ——— a —_ —_  -+— - 
. 6G-510 6 1000 330—OsdY| 370 41? 
horsepower ratings alacsomds | | | | a 
6G-825 6 900 465 : $90) 
8G-825 s | 900 625 705 790) 
White's conservative ratings indicate actual usable horsepower 
performance of standard stock engines equipped with radiator 
No correction necessary to 1500 ft. elevation and 90 F. 


White Diesel 


WHITE DIESEL ENGINE DIVISION, THE WHITE MOTOR COMPANY, Plant and General Offices 


it 











PROPOSED PIPE LINE CONSTRUCTION 





Here in convenient 
summary form is 
Pipe Line Industry’s 
listing of company, 
line size, length, 
service, location 


and project status. 


U. S. 


Arkansas Industrial Pipeline Corp., Shrev: 
r= 1 Tie h, gas, Perla-to 


ort, 130 mil 18-1 
$9 million, planned 


Helena, Ark 


Arkansas Louisiana Gas Co., Shreveport, 


16-inch, t 
Clarksville-to-Jones Mill 
ern and Hot Springs, Ark 


planned 


100 miles, ras, trom near 


Mal- 
$6 million 


be tween 


American Louisiana 
troit, two 12 


Pipe Line Co., De 


000 hp compressor stations 


n Ohio and Indiana: additional 2,000 
hp at existing stations in Mississippi and 
Tennessee; 3 miles pipe line, meter sta- 
tion in Cameron, La., $7 million, FP¢ 


1 | 
1uthorization 


Chicago District Pipeline Company, 52 
miles, 30-36 inch, gas, from Natural Gas’ 
proposed line at Joliet to Chicago, $13 
million, before FPC 


Cities Service Gas Company, Oklahoma 
City, 106 miles, gas, gathering, in Mont 
very, Allen, Franklin, Miami. John 
ol nd Wilson counties, Kansas, 3,601 
hp to Blackwell station. Kay County 
Kansas, F P¢ ithorization 
Coastal States Gas Producing Co., Corpus 
(‘hrist} lexas 89 miles 14 ind 1&8 
nch main line nd itheri syste! 
Mi All ! to | ilfurr S Tex area and 
Loper to | Salle County, $1 mil 


Coastal Transmission Corp., Houston, 574 
miles, 22-24 inch, gas, from McAllen, 
Texas to Baton Rouge, La. connection 
of Houston. Texas Gas and Oil plus 414 

les of late rals, $55 million, contracts 
let on compressor 


stations to Gasoline 


nstruction Corp. Contract let 
on 443 miles, main and laterals, to Okla- 
homa Contracting Co., and O. R. Bur 


len Construction Corp 


Colorado Interstate Gas Co., Colorado 
Springs. 140 miles, gas, Green River, 
Wyo.-to-Provo, Utah 109 miles, 26- 
nch, Texas Panhandle to southeastern 
Colorado 156 mules, 4-inch south- 

stern Colorado-to-Pueblo, Colo 107 
mil Ss. 10-inch Pueblo-to-Denver $91 
million, before FP( 


Conn- Mass Pipe Line, Inc., Orange, Conn., 
88 miles, 8 inch, products, from Boston 


to Springfield, Mass., considered 


133 miles, 16-inch, products, from Lin- 
den, N J to 
sidered 

62.2 miles, 8-inch, products, from New 
Haven, Conn. to Springfield, Mass., 
considered 


38 miles, 


Hartford, Conn., con- 


6-inch, products, from 








56 


Waltham, Mass. to Fitchburg, Mass., 
considered 
Consumers Power Co., 45 miles, gas, main 


line, from Woodbury station to Laings 
burg Junction, Mich., 

126-miles, main 
gan-Indiana border to Plymouth, 


planne a 


planne d 
Mich 
Mich., 


26-inch, gas, 


El Paso Natural Gas Company, E! Paso, 


216 miles, 26 to 34-inch main line, 533 
miles, 6-20-inch laterals gas, 86,750 
compressor hp; 126 miles, 30-inch main 
line, 266 miles, laterals, gas, 28,920 
compressor hp in new and existing 
Stations in Arizona, New Mexico and 
Texas, contracts let on 819 miles to 
R H Fulton & Co McVean & 


Barlow In Western Pipe Line, In 
Eastern Pipeline Contractors, and Engi 
neers Limited Pipeline Co 
100 miles, 34-inch, Salt 
Utah, to California border 


Lake City, 


planned 


Equitable Gas Company, Pittsburgh, Penn., 
11.7 miles of storage pipe line and other 
facilities, $2,091,430, authorized 


Everglades Pipe Line Company, Miami 
Fla., 35 miles, 10-inch, products, Port 
Everglades to Miami International Air- 


port, $2.5 million, planned 


Gillette Pipeline Co., Cheyenne, Wyo., 103 
miles, crude, from Dead Horse Creek 
field to Casper, Wyo., planned 


Great Northern Railway, St. Paul, 400- 
600 miles, 12-20 inch, crude, from 
Williston Basin to St. Paul-Minneapolis 
and Duluth-Superior areas, considered 


Gulf Interstate Gas Co., Houston, 12.8 
miles, 6 and 20 inch, gas, loop line in 
Louisiana, $730,000, authorized 


Gulf Pacific Pipe Line Company, 1,600 
miles, 30-inch, gas, Louisiana to Cali 
fornia border, considered 

Gulf Resources, New York, 125 miles, gas, 
gathering system, from Lopena area in 
Zapata County to a point in La Salle 
County, Texas, planned 


Humble Oil & Refining Co., 250 miles, 


26 or 30 inch, gas and 116 miles, main 
gathering system, varying sizes, from 
southwest Texas to Houston, plus gas 


plant near Cor 
$75 million, planned 


processing and cycling 
pus ( hristi, 


Iron Ranges Natural Gas Co., 115 miles, 
gas, from Itasca and St. Louis counties 
along route of Mesabi range from Grand 
Rapids to Aurora, Minn., $5 million, 
before FPC 


Katy and New York Central Railroads, 
2500-mile, 10-12 inch, LPG, from Hous 
ton, Texas, to New York, considered 


Manufacturers Light and Heat Co., Pitts- 
burgh, Penn., 21l-miles, gas facilities in 
Pennsylvania and West Virginia, $1 mil- 
lien authorized 

34-miles, 20-inch, in Greene 
and York counties, Penn 


Adams, 


, authorized 


Michigan Gas Storage Co., Jackson 
Mich., gas, facilities in central Michi- 
gan, $2 million, authorized. 


Michigan Wisconsin Pipe Line Co., De- 


troit, 621 miles, gas. 14.280 additional 
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hp, $32 million, appeal before FPC 
20.5 miles, 24-inch, main line loop i: 


Michigan, before FPC 


Midwestern Gas Transmission Co., Hou 
ton, 350 miles, 30-inch, gas, Portlan 


» Joliet, Ill, $50.8 million, be 


Mookl Chemical & Gas Corp., Tulsa, anc 
Missouri Transmission Corp., Spring 
field, Mo., 425 miles, 16-inch, gas, fror 
Oklahoma City area to St. Louis, be 

fore FPC 


New York State Natural Gas Co., Pitt 


burgh 10 miles, 2O-inch, gas, maiz 
Silver Springs to East Elma, N \ 
$1.6 million, temporary FPC author 
zation 


North Carolina Natural Gas Corp., 63( 
miles, 2-46 inch, from Transco’s systen 
near Mooresville across to southeasterr 
North Carolina, $30 million 
let on 200 miles to C. N 
Company 


contract 


g 


Flagg 


Northern Illinois Gas Company, 140 miles 
24-inch, gas, main line, East Dubuque 
to Des Plaines, Ill., planned 


Northern Natural Gas Co., Omaha, 167 
miles, 20 inch, gas, from Farmington 
Minn. to Duluth, Minn., and Superior, 
Wis., $12 million, before FPC. 


42 miles, 10 inch, gas, from Rochester 
Minn. to Winona and Goodview, Minn 


$963,000, before FPC. 


365 miles, gas, new facilities in Minn. 
Iowa, S. D., Neb., Wis., plus 1090 miles 
of branch line and station facilities, 
$65.7 million, authorization for a part 
Gas facilities in Texas, Oklahoma and 
Kansas, $6 million, before FPC. 


454 miles, main line loops and ex 
tensions, 6-30-inch, main line from St 
Cloud, Minn., to Grand Forks, N. Dak 
also 1,490 miles of branch lines, 2-10 
inch, and station additions totaling 32, 
000 horsepower, $86 million, planned 

27.6 miles, 30-inch, gas, loop; 18 
miles north of Beaver station in Okla 
9.3 miles north of Sunray station 1 
Texas, $3 million, authorized 


Northern Utilities Co., 35 miles, 16 inch, 
gas, in Fremont Natrona County, Wyo., 
area; 8 miles, 12 inch, around Casper 
6 miles, 8 inch, from Sand Draw gas 
field to Beaver Creek field: 12 miles, 6 
inch, from Beaver Creek field to the sys 
tem servicing the Riverton-Lander area, 
planned. 


Ohio Fuel Gas Co., 51 miles, gas, mair 
lines, in Belmont, Carroll, Cuyahoga 
Fairfield, Logan, Lorain, Marion, Mus 
kingun, Stark and Wayne counties 
Ohio, $2.2 million, authorized 

Natural gas storage field in 
County, Ohio, 12 miles, 4! 
gas, $5 million, authorized 


Medin: 


to 20-inct 


Pacific Gas & Electric Co., 1300 miles 
10-inch gas, from Alberta, Canada t 
Antioch, Calif., $380 million, planne: 


Pacific Lighting Gas Supply Co., 128 
mile, 34-inch, gas, main line from Ti 
pock, Ariz. to Newberry, Calif., au 


thorized 


Pacific Northwest Pipeline Corp., Salt 
Lake City, 235 miles gas, gathering lines 
in San Juan Basin, Garmesa, Piceance 
Creek, and Big Piney Fields, $13.5 mil- 
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lion, planned 
65 miles, gas, sales laterals in Wash- 
ington, $1.5 million, planned 


Pennsylvania Gas Co., Warren, Penn., 38 
miles, 8 and 10 inch, gas, in Erie and 
Warren Counties, Penn., and Chautau- 
qua County, N. Y., $2.6 million, au- 
thorized. 


Permian Basin Pipeline Company, Omaha 
61 miles, 16-inch, lateral, gas, 11 miles 
various diameter, field lines, nine meter 
stations, to take gas from Emperor field 
Winkler County, Texas, $3.7 million, 


FPC authorization 


Piedmont Gas Co., Hickory, N. C., 78 
miles, 2-8 inch, gas, from connection 
with Transcontinental Gas Pipe Line to 
serve customers in North Carolina, $2.6 
million, authorized 


Pioneer Natural Gas Co., Amanillo, Texas, 
62 miles, 10-inch main, Pampa, Texas, 
to Canyon, in Randall County. Texas, 
20 miles, small diameter gathering, 
+,000 h.p. stations, $4.5 million, planned 


Phillips Petroleum Co., 25 miles, 6 to 20- 
inch, gas, South Eunice, New Mexico 


\rea, planned 


~ 4 < 
County, Texas, planned 

44-mile, 6-inch, products line, fr 
Rocky pump stations to Amari 
Texas, planned 


miles, 4 to 20-inch, gas, Gaines 


Service Pipe Line Company, Casper, Wyo.., 
$000 compressor hp at Herndon, 
Kans., 2,000 compressor hp at Scran- 
ton, Kans., and 2,000 compressor hp 
at LaGrange, Wyo.; additional 2,000 hp 
at Laton station, Rocks County, Kans 
2,200 additional hp at Elk Basin, Kirby, 
Owl Creek, and Lost Cabin stations, 
north of Casper, Wyo., planned 


Shell Pipe Line Corp., Houston, +5 miles 
8-inch, crude, main and 20 miles, crude 
gathering, Colorado City, Texas, to 
Borden-Garza County of West Texas, 
contract let to Connor Construction 
Company 


Southern California and Southern Counties 
Gas Cos., Los Angeles, 200 miles, 34- 
inch. from Nevada-California border to 
point near Fullerton, Calif., $44 million, 
before Public Utilities Commission 


Southern Kansas Pipe Line Co., Inc., Ar- 
kansas City, Kansas, 200 miles, 6-10 
inch, crude, southwestern Kansas to 
Arkansas City, Kansas, planned. 


Southern Natural Gas Company, Birming- 
ham, 136 miles, 24 and 26 inch; 215 
miles, various diameter supply lines 
3,650 additional compressor horsepower 
to White Castle and Toca Stations: 8 
miles, contract let to Conner Construc- 
tion Co., 20-inch loops; 660 hp Frank- 
linton station, and 23 measuring stations 
$40 million. contracts let to William 
Brothers, Western Pipe Line. Inc., Brow 
& Root, Inc., and River Construction 
Corp. on 305 miles 

458 miles, 16-24-inch, loop lines, gas 
between Gwinville, Miss., and Wrens, 
Ga.; 62 miles, 14-inch, loops, along At- 
lanta-Macon line: 53 miles, 6% to 14- 
inch, loops, along various branch lines 
3.140 additional hp at Gallion and El- 
more, Ala. and Wrens, Ga. 60 miles, 20- 
inch, loops, in Louisiana between Frank- 
linton and White Castle and South of 
Toca. Lateral lines south of Gwinville and 
west to Cranfield field, 8,720 hp added 
at Franklinton, White Castle, Patter- 
son and Brookhaven. $65 million. con- 
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tracts let to River Construction Corp., 
H. ¢ Price, Latex Construction Co., 
and Houston Contracting Co. on 355 
miles 


Tennessee Gas Transmission Co., Houston 
264 miles loop lines in Tennessee, Ken 
tucky, West Virginia and Pennsylvania, 
FPC Examiner authorization 

Compressor stations in Mississippi, 
re nnessee, New York, Pennsyly inia and 
additions in Tennessee. Kentucky, Ohi 
and Pennsylvania, $129 million, FP¢ 
Examiner authorization 

21 miles, 16-inch, 2 miles, 1234-inch 
gas. Louisiana coast, Vermillion, Blocks 
16 and 64, $2.9 million, before FP( 
158 miles 16-inch, looping systen 
Louisiana and Mississipp to suppl 
Midwestern additional as at Porrtl 
Tenn. $61.4 million. before F Pt 


Texas Eastern-Penn-Jersey Transmission 
Corp., Shreveport, La., 65 miles, gas, 
from Delmont, Penn., to Lambertville, 
N. J.. before FPC 

24,000 compressor hp additions to 
existing stations, $4.4 million, temporary 
FPC authorization 


+ OOK horsepower t< ts Delmont 
Penn.. compressor station, five new ¢ 
pressor stations in Pennsylvania witl 
total capacity of 67,000 hp, $11 


lion. authorized 


Texas Eastern Transmission Corp., Shreve- 
port, La., 267 miles, 14-30 inch, gas, 
Louisiana, Mississippi, Pennsylvania and 
New Jersey, $50 million, before FPC 

96.5 miles, 30-inch, gas, between 
Kosciusko, Miss., and Uniontown, Penn 
9.4 miles of supply laterals; a 10,250 hp 
compressor station, and 33,360 hp to 
existing compressor stations, $24.5 mil- 
lion, authorized 

141,780 additional horsepower in ex- 
isting stations, a new 2.200 hp con 
pressor station, in Louisiana, Mississippi 
Pennsylvania, Ohio, Kentucky and Ten- 
nessee, authorized 

10 mile s, %-inch LPG, Lebanon t 
Todhunter underground storag I 
Ohio, 62 mules, 8-inch, Tyler to Car 
thage, Texas, planned 


Texas Eastern Transmission Corporation 
and Wilcox Trend Gathering System, 
Inc., gas, compressor stations, $4 mil- 
lion, authorized. 


Texas Gas Gathering Corp., Shreveport, 
36.6 miles, gas, gathering system in 
Rodney Field, Jefferson County, Miss 
and from North and South Locust 
Ridge, Lake St. John Field in Tensas 
and Concordia parishes, La., $855,41 
before FPC 


Texas Gas Transmission Corporation, 
Owensboro, Ky., 92 miles, 30-inch, 19 
miles, 26-inch, and 15 miles, small di 
ameter, loop portions of system in Lou 
isiana, Arkansas, Mississippi, Kentucky 
Indiana and Illinois: additional horse 
power at Pineville, La., Kenton, Tenn., 
Calvert City, Ky Slaughters, Ky 
Dillsboro, Ind., and Petersburg, Ind 


totaling 9,040 hp. $20 millior 


Texas Illinois Gas Pipeline Company, Ch 
cago, 16.000 additional hp to station 
at Lufkir and Marshall, lexas Texa 
kana, Malvern, Searcy, and Biggers 
Ark.; Jackson, Mo.; and Hammond. III 
$3.9 million, before FP 

Transcontinental Gas Pipe Line Corp., 


Houston, 204 miles, 36-inch, 107 miles 





PIPE LINE INDUSTRY 





30-inch, main line loops in | states 
} intermediate stations: North Carolina 
Virginia, Pennsylvania: 2,500 addi 
tional hp at six compressor stations: 164 
miles, 24-inch from Leidy storage Penn 
29 miles O-inch, New Jer 

ing lines, Louisiana, 119 miles: 10 meter 
stations: additions to West Cameron and 


Hich Island area 9-miles, 16-inch, 2¢ 


sey gather- 


miles, 10-inch ind three gathering 
meter stations: 45 miles, 16-inch, pur 
chase laterals and 5 eter stations 
Louisiana; 67 miles . a nch 
miscellaneous tr purcl lat 
erals 1 Texas ar Louisiar meter 
stations: 51 mile f I i le 
O-inch in New Jerse ) le 
nd 14-inch and t th 
f st Le 11siana F<} re 
S hin (ont Ls) 
o Bechtel Corp... Char Alle 
G zk 3 lor, Par W LF 
Neill, H. ¢ Py Brow Root 
Hall ( ( 
5l 7 F no} , ter c«tatior 
} | S| ) 
5 iditional hp at f ompressot 
t ns, St. Frar | Laure 
Mis I e! Ala Wadle Ala 
» i T t ‘ 
Wells ye ! equ 
ent, stations at ( t P 
s r ‘ 
) ( " 
P ‘ ( | 
S Hele | ‘ 
hp ht ¢ 
PC 
Trans-U tah Pipeline, miles, l6-inct 
ras matt ne from WUuint Basin to Salt 
Lake Cit onsidered 


Transwestern Pipeline Company, Houston, 
1.305 miles, 24- and nch, gas, main 
line, from West Texas ar Oklahoma- 
Texas Panhandk irea to Topock, Ariz 
$193 million, before FP 


Trunkline Gas Company, Houston, 204 
miles, 26-inch, gas, main line from Tus 
cola Ill. to Michigan-Indiana border 
164 miles, 30-inch loops between Long 
ville, La., and Tuscol ind 45 miles, 
24-inch, in lexas. 18 miles gather ne, 
Louis ana, 3000 additional hp at Lone 

lle station, $81.5 million, before FP¢ 


Underground Storage & Exploration, 
Upper Darby, Penn., 394 miles, 12-inch 
LPG, from Moundsville, W. Va. to 
Newark, N, J., $9 million approved 

95 miles, 6-8 inch. laterals to Mauch 
Chunk, Penn., and to Philadelphia, 


plar ned 


United Gas Pipe Line Co., Shreveport, La., 
203 miles, 30-inch, gas, between New 
Orleans ind Mobile. Ala.. $33.7 million, 


ontracts let « les to O. R 
Burder 8 les \W B | 
mil t We r I I 
Valley Gas Transmission, Inc., H 
160 miles. 3 to nch. , shams 
. Hidalgo, Brooks, Sta lim Well 
Count I » I 
FP 


International 





ACT Oils, Ltd.,. Montreal, 400 miles, 
crude, Dawson ( reek, B. C.. to Bella 
Coola, B. C., before B. ¢ rovernment 


57 








\laska-Yukon Refiners 
Ltd., Edmonton, 


and 
Alta.. 150 es, prod 


Distributors. 
and Yukon 


s, serving Alaska terr 
ry, $3.5 million, planned 
\lberta Natural Gas Company Joint 
West t Transmission Ce 
\ Southern Gas Co, Ltd 
\ t Brit 
| ( | Cx s 1] 


Bituminous Oil Pipeline Co., Calgary, 250 


miles, crude, from Athabasca tar sand 
pl nt in theastern Alberta to Ed- 
ed 
british Petroleum Co., les, 
tro! ‘ water tanker! term nal at 
Milford Haver I K. to Lilandarcy 
Refine s { t 
jurmah Oil Co., Ltd., 850 miles, crude, 
ch, tron Nahorkatiya to Calcutta, 


India, planned. 


Colombian Petroleum Company, 68 
net ( co held to ¢ 


Ltd.. 
198 miles, crude, Sturgeon field 
to Edmonton, planned 


Consolidated Gathering Systems, 
Calgary, 


Development and Resources Corp., 70 


miles, 8 inch, gas, from Agha Jari oil 
field to Ahwaz, Iran, planned. 

Elburz Oil Corp., 1000 miles, crude, fror 
Central Iran te \lexandrett lurl 
$450 million, planned 

Entre Nazionali Idrocarburi, Rome, Italy, 


crude, from Qum field in Iran to the 
Mediterranean Sea, considered 

Foothills Pipe Line, Ltd., 500 miles, 12 t 
16-inch, LPG, from Alberta to Pacifi 
Coast, S80 llion. considered 


Hydrocarbons Pipeline, Ltd., Winnipeg, 
Manitoba, 880 miles, 6-8 inch, products. 
from Edmonton to Winnipeg, $35 mil 


lion, partial authorization 


Independent Pipe Line Co., 


»O-Incl crude, 


2,019 miles 
Mon 


power, S595 


Edmonton to 
> 000 pump horse 


before Borden Commission 


milion 


Interprovincial Pipe Line Company, 350 


mile extension fron Toronto to Mon 
treal looping line from Edmonton to 
Toronto, crude, $240 million, con- 
sidere 

Mid-Continent Pipe Lines, Ltd., 1500 
mile }0-inch crude, Edmonton to Chi 
cago, planned 

NATO, 211 iles, crude, 6-inch, between 
Malatya-Cetinkaya-Erzi Purkey, $6 

llion, bid sked 


National Iranian Oil Co., 146 miles, 6 
inch, crude, from Azna to Isfahan, Iran, 
$5 million, planned 


1000 miles, 38 inch, crude, from cen- 
tral Iran to the Turkish 


st, conside red 


Mediterranean 


Peace River Oil Pipe Line Co., Ltd., 70- 
ile, crude, Swan Hills to Iosegun Junc- 
tion, approved 
Petroleos Mexicanos, 600 miles, 24-inch. 
Pemex City to Mexico City. 
construction 


ras, trom 


million 


38 miles, 4 inch, products, from Mex- 
Voluca, 


dIV underway 


ico City to $500,000 planned 









126 miles, 4, 6 and 8 inch, products, 


from Mexico City to Cuernavaca and 
Puebla, $2.5 million, planned 
95 mil 


Pipelines of Puerto Rico, Ine., 
8-inch, products, Penuelas to S 


P to R 


Sociedad Nacional de Oleoductor, ) 
. rae fro S t o-to-Val 


Sui Gas Transmission Co., Multan. 
jab, India, 145 miles, 
Svihet to Dacca, East 
lion, consid red 


Pun- 
8-inch, gas, from 
Pakistan, $9 mil- 


les 16-incl ’ . n line 


Multan to Lyallpur, 


Trans-Europe Pipe Line, 700 


miles, 3( 


inch, n trunk, crude, from Mediter- 

ranean to northern Europe. considered 
Trapsa, 175 miles t-inch, crude, fro 

| le | entourine Zar tit 


Union Gas Company of Canada Limited, 


15 miles, 8-inch, gas, Stratford t 

Cro ch, Ontario 10-miles 8-inch 

! Amhertburg: 10-miles, 1 inch, 
teral, Galt to Brantlor planned 

Westcoast Transmission Company, Ltd.. 

174+ mile \0-inch, gas, Savanna Creek 


gas field, Alberta, to British Columbiar 
border, $45 million, planned 


650 miles, from Peace 
area to $100 


River 


million, 


crude, 
Vancouver, 
planned 


Williams-McWilliams Industries, Inc., New 


York, 441 es, 6-inch, crude, Villa 
Montes Bolivia t Villa Haves. Par 
guay, considered 

Yacimientos Petroliferos Fiscales, Buenos 


Aires, Argentina, 621 miles, 12-inch. 
products, Mendoza to San Lorenzo, Ar- 
gentina, $19 million, planned. 

281 miles, 1234 


inch, crude, Pichanal 


to San Miguel ‘Tucuman to Techint, 
S. A., planned 
150 miles, 16-inch, crude, from Neu- 
quen Province to Bahia Blanca, planned 
1500 miles, gas, from Comodoro Riv 
davi Field to Buenos Aires. $200 mil 
lior reement Sierie | vith Williams 
Bros. Ce 
Pipe Line Contractors 
May Aid Training Program 
Phe Pipe Line Contractors Asso- 
qiation is considering financine a 
velder training program at the head- 
quarters ol the Pipeliners Local 


Union 798 in Tulsa 


Che training program would be on 


a vearly basis. and if approved by 


regula that 


approximately seven students would 


HICMWers, would mean 


be in training at all times: an ex- 


pected 9 new welders would be 
raduated during the one-year period 


lhe 


ward 


association’s contribution to- 


this project would be 


$?25.000. 


approxl- 
nately 
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Mid-Continent Pipe Line 
Buys Shell Gathering Lines 


Mid-Continent Pipe Line Compan 


has purchased a 2.600 barrel-per-da 
crude Tatum’ 


County, Ok] 
Oil Company 


gathering system in the 
held area of Carte 
Shell 


homa,. from 


Phe lines consist of 23 miles of 2 
S-inch pipe. Mid-Continent recent! 
laid a 10-mile, six-inch line from 
newly acquired ratherineg station i 
fatum’s field to tie into the con 
pany’s line at Tussy, east of Duncat 


Okla 
Phe 


Increase the company’s total Systeln 
9 903 


53 miles of additional line wi 


miles 


FPC Authorizes 28-Mile 
American Louisiana Project 


The F PC has tuthorized Ameri 
can Louisiana Pipe Line Compan 
to construct and operate 28 miles of 


12-inch lateral supply line at an esti 


mated cost of $1.5 million 


The new facilities will enabl 
Louisiana 
from the Big Li 
Parish, La. It will 
Pan American Petroleum Cor 
poration and Kerr-MecGee Oil Indus 


tries, Inc 


American » purchase ga 
ike Field in Cameron 
also receive ga 


from 


FPC Sets December 15 
For Transwestern Hearing 
The Federal 


scheduled a 


Power Commissior 


has 


December 15 on 


hearine beginnin 


Transwestern Pips 
line Company s application to con 


struct a gas line trom l'exas 


west 


the Arizona-California bordet 


lranswestern proposes to lay abou 


1.809 


miles of various diameter and 


build 8 compressol stations, The $19! 
will include a 


million system 


mile, 20-inch line from west Texas to 


Roswell, N. M 
the 


and 325-mile, 24-inch 
Oklahoma 


The main line from Ros 


line from Panhandk 
LO Roswell 
will consist ol 


well to ‘Topock, Ariz., 


670 miles of 30-inch 


Columbia Gulf Authorized 
To Acquire Gas System 
Columbia Gulf 


newly 


Transmission Com 


pany, organized subsidiary of 
Columbia Gas System, has been 
granted FPC authorization to acquire 


Gulf Interstate Gas Company s 


line facilities 
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The W-K-M ASA Gate Valve 
can be overhauled 
“on-the-line”’ 


W-K-M designed this valve to save 

you time and money. W-K-M valves give 
you longer service between overhauls, and 
when overhaul is necessary, you can do 
the job while the valve is on-the-line. This 
one feature saves users of W-K-M valves 
thousands of dollars each year. 
Other features include: Full bore 
through-conduit; exclusive gate centraliz- 
ing mechanism; freedom from destructive 
turbulence; no-surge operation; free pas- 
sage for pigs or scrapers. 


WRITE FOR CATALOG 300 


W-K-M’s Cuative Enginecring 


sets the standards for pipeline 
valves around the world 


From 2-inch to 34-inch, W-K-M’s ASA gate valves have 
earned the commendation of pipeliners from California to Iran, 
from Peru to Canada. 

And why not? 

No other pipeline valves are so carefully engineered to meet 
the practical requirements of pipeline service. No other valves will 
give you the same performance, the same long life, the same long- 
range economy. No other valves can be so easily or quickly over- 
hauled “on-the-line.” 

For complete dependability, specify W-K-M when you 
requisition valves. 
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Curved Jubilee Track Returns Bogies To Shore 
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LOADING & UNLOADING 
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1,800 FT. 


LINE 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texa 


HINTS 


One pipe line company solved an unusual problem 

welded fabrication involving a line which extended 1.8 

feet into the sea. At 

pipe itta hed lo a buoy wl ich tankers pick up i ord 
Allat é nl ] le . pl . 7 | l | 

the pipe 


pipe Was tabricated into leneths ot 6OUU tee 


the sea end is a leneth of flexib 


to unload then cargoes through line. 


First the 


and these lengths were launched by 


ol bo 


, 
track 


] 
being placed on 


SCTLIES 1eSs which ran out to the sea on jubiles tract 


, 
The 


turned 


-- 7 
curved around in a semi-circle and then r¢ 


to the shore 


When the pip reached deep wate 


it floated up from the bogies due to the buovancy of th 


oil drums which were attached to it at intervals 


regulat 
The bogies then returned to the shore around the sen 
circular track 


As the 


lined up and welded to it: this was repeated until th 


one section was launched. next section wa 


job was completed. Despite the length and weight of th 


pipe, the whole launching operation took only 13 how 
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Use Red Pilot Light 
To Control Floodlights 


Install a “despard” type switch and a red pilot light 
in a regular switch box, in a pump station or tank farn 
office, to control outside floodlights. 

A red pilot light will attract attention when the light 
are left on after sun-up. 
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Use Pipe Scraps to Make 
— Hand Winch on Truck Bed 


C A hand winch which can be fastened to the front of 
/ 


truck bed can be made with s« raps found around the 


ype yard. The main winch drum is a piece of 2-inch 








exa 
npe with a 1¥4-inch thrust inside it. The 12-inch pipe 
s welded to a support, which in turn is fastened to one 
ide of the bed: the 2-inch pipe runs through a support 
wearing on the opposite side of the truck. A crank is made 
rom 34-inch pipe and is notched to fit a pin through 
end of the 2-inch section 
\ piece ol l-inch rope completes the rg It 1S hooked 
o one end of the main drum and wrapped around it 
no o make the reel. When the crank is inss rted, a load up 
80 to one ton can be lifted onto the pic kup truck 
x1b 
ce 
fee 
‘ Saw Horse Converted 
ich 
a To Tool Storage Box 
Ate! ‘ : 
he Where space is at a premium in the tool house, a place 
s for storing small tools may be made between the legs 
st , of the saw horse on which the vise is mounted. This keeps 
= everything necessary for piping work around the station 
In one place and the tools may be locked up when not 
‘ he tool box is made simply by boxing up the legs 
= of ordinary saw horses with the front of the doors hinged 
_ so that a working platform folds out when the box is 
opened. Legs for the platforms are made by taking two- 
— by-fours and hinging them at the top so that they swing 
' out and rest on the floor when the tool boxes are ope ned 
The boxes are small enough so that they may be 
taken to various jobs, or kept in the main station tool 
1ouse Sliding travs are built in the top part with the 
bottom made into a bin to keep the large) hand tools 
Small Pipe Used as Drain 
J ipe Used as Drai 
For Hand Pump on Oil Drum 
—- Whenever hand pumps are installed on oil drums, 
there is always some leakage after they are used. An 
easy way to stop these drips is to make a drain from 
standard pipe fittings. All you need is two 12-inch nipples 
TBE), a 90-degree standard elbow and a 90-deeree 
street elbow see sketch). The street elbow actS aS a 
funnel to keep the oil dripping from the pump running 
= back into the drum without making a mess, The %-inch 
it fittings turn freely in the drum and swing out of the way 
when the pump is in use 
rht 
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Street Elbow 





















whether vou’re Mr. BIG 













or é / 


Mr. Little... 








YOU 
GET OUR 
UNDIVIDED 
ATTENTION! 




























We don't look 
customers as Mr 
LITTLI 


ness 


upon our 
BIG or Mr. 
We want your busi- 
we are interested in 
your order whether it is large 
or small. All of our customers 
are VIPs They the 
prompt and 


receive 
attention 














same 





service 
You 
KANE 


ready 





don't 





have to raise 
service. We stand 
Pipe, Casing, 

Supplies, Pontoons, 
Field Welding they 
will be on the job when and 
where you need it 





for 
; and 
Pipeline 
Piling, 


able 




















Conveniently located for prompt 
delivery in the Gulf, or to any major 
oilfield 























<—l Kane-Weld 


>v:-.: BOILER WORKS, INC 
| y 


P.O. Box 546, Galveston, Tex 
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Plastic Bag ~~ 


Thin Copying Paper- 


Recording Card— 


Sealed 











CREED ETOH OTE Ree eee ee eRe EO Ee ORE HEF 


Carbon Paper — 














—Recording Card 
(Three Layers, 
See Below) 











Records are often kept at the 


site 


of pumps or other equipment. It is 


nearly impossible to keep these re ord 


sheets clean because of splash and 


dirt from the operators hands 














One way to keep records clean 1s 





Plastic Cover Protects Records From Dirt 


to seal the record 
a duplicate and 
tween, in a plasti 
ball point pen will 
clean copy of the 


carbon papel! 









Extension on Pipe Rack 
Makes Loading Easier 


Loading on the pipe racks can be 


easiel 


sion made of 4-inch pipe as 


through the use of an exten- 


show n 


in the accompanying photograph 


[his extension is approximately 


the 


width of a 12-inch plank. This plank 


can 


be 


placed on this pipe bracket 


and extended to the truck bed. The 


pipe can then be rolled onto the rack 


with 


use Readers’ Service Cards, last page 


( 


onsiderably less effort than 


present procedures. 





PIPE LINE 


Plastic Bag 


Air 
Ponnections } 






iS 


sheet. together with 
carbon paper be- 
A pencil o1 


make a permanent 


c bag 


record through the 















Plastic Bag Protects 
Instrument From Corrosion 


lo protect lox 
other instruments 
a corrosive atmos} 
quate-size plastic 
instrument to be | 


A rubbe1 


place, and exhau 


band w 


strument will con 


inside of the bag, 


INDUSTRY 


al transmitters o! 


from corrosion 1 
yhere. select an ade- 
bao and cover thi 


pyrotecte d, as shown 


ill hold the bag un 
st air from the in 
tinuously purge the 





@ December, 1958 








1958 


Introducing the 


Newman-M Evoy 
PIPELINE VALVE 


The only automatic self-sealing conduit 
gate valve. Manufactured in sizes 

(both full bore and venturi) from 8” to 
36” inclusive, Classes 300, 400, 

600 and 900. Our technical experts 
are at your service on any questions 


of application. 





The small sizes of Newman-McEvoy Valves have proved their merit under the 
everest conditions. Now these larger sizes, employing the same time-tested, 
elf-sealing principle, are being made after a most rigid series of tests covering 
ll possible conditions of pipeline service. 





NEWMAN, HENDER & CO., LTD. cies txctano. 


Telephone: NAILSWORTH 360 (6 lines). Telex: 43-220. Telegrams: Valves, Telex, Stroud 
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What’s Happening 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeee ee 


armonsg MEN 
im the INDUSTRY 


Pipe 


Lines 
He was 74 


Burt | 


. Hull, Mi 
Noveml f 


lL) er 

nbered for the many 

pipe line ind 

ership. Builder of 
In his 

ymipany, he 

projects including the 

Inch crude and Little 

lines ind the Trans- 

line. The latter 


world’s largest crude 


ustry 
over 
th-year caree! 


engineered 


produc ts 


rablan -inch crude 
It in 1951. is the 
ider good 
the 
He was 


his 


pride in 


natural k 


Burt Hull was a 
y able to gain 


inizer and was con- 
his workers 
authority to 
crews took 


Hull’s Boys.” 


iark ible 


and loyalty of 
delegate 
re his 


Surt 


sub- 
a) il being 
alled 

Hull 
Line 


om- 


pip line 
esident of the Texas Pipe 

, Trans-Arabian Pipe Line (¢ 
Texas-New Mexico Pipe Line Com- 
Pipe Line 
Company 


career, 


pany, Texas Empire 
Kaw Pipe Line 
dent of the 


from 


Company, 
and vice 

\fter retiring 
remained a pipe 


presi- 

Texas Company 

lexaco in 1951, he 
ne consultant 

Navasota, Texas, Hull was 

Texas A & M with 

1905 he joined 

department 


ompany pipe 


he was sent to Beaumont 
and later he wa 


Indian 


ineer 
territory 
nch line to 


iction of the B Inch 
Burt Hull’s Boys 


pipe 
comple ted 


sast lexas 


oast AN illable 
forces in the Norm 
Inch 


indy 
line 
Leb- 
products pipe 

master 

to build 
extendin 
in Gulf fields to Sidon, Leb- 


mpleted he re- 


list 
pipe ] I 


behind him a great 
contributions to the 


leaves 


Hull 


neerin 


Karl E. Schmidt, 
neer of Michigan 
Company, recently re« 
doctorate from Wayne 
versity during the 25th 
the school’s College of 
Schmidt has 
solidated since 
technical 


and 
Gas 


vice president 
Consolidated 


ived an 


eng 


honorary 
State Uni- 
amniversary olf 
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assistant in the Engineering de- 
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and was elected vice president in 1953, 
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Bert E. Hull 


industry, an outstanding reputation, 


throughout the 


thousands of friends 
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Dudley L. 
of the oil 


Rankin, 


industry, 


al veteran 
been chosen to 
the interna- 

e. tional staff the 

bas North Atlantic 
: (rganization in Paris 
Rankin, manage. 
of Wyco Pipe Line 
Company, will be- 

come chiet of the 
Petrol - Oil- Lubricant 
section of the NATO 
His temporary 
assignment is tor 18 
months. Rankin will 

charg: of the 
specifications tor 

LD. L. Rankin sti 

tion ol 
pipe 


countries 


he in 
con- 
and 
military pe- 
lities 


ction Inspec- 


troleum product lime fac 
European 
NATO alliance 

He was 


of Indiana for 28 years 
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with Standa 
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been at Wyco 


years has 


Otis G. Bryant has been 


chief engineer for 


promoted to 
Pipe Line 
responsible for 


Houston 
will be 


design 


Company. He 
planning and construction of all 
pipe related 
will furnish general engineering and tech- 
nical 


new lines and facilities, and 


services tO management and othe 
departments 
Bryant 


Company, 


Natural Gas 
company of Houston 
He made 


for the pipe line firm in 


joined Houston 
parent 
Pipe Line, in 1949 


engineer 


was senior 


1957 
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Walter Shannon has been named dire 


tor of Pipe Line 


Corporation. Shi: 


president and 
ager ol 
Gulf Refining 
pany. His respon 
ties will include 
seling Gulf, its 
sidiaries and 
re gard ne new 
pipe 
facilities, 


struction, 


opments in 
design, 
oper 
and mainten 
Shannon 


new pipe line 


will ¢ 
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named general 
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Natural Ga 


Pipeline Company announce three chan 
in station superintendent personnel 


Kenneth L. Bishop succeeds Charles | 


Cochran as supe 
tion 302 at Ce 


rintendent on TING st 
Texas. Vernon I 
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Ebeling succeeds Bishop at NGPL static 


102, Gray, Okla 


and Ted Cheuvront b: 


comes superintendent of NGPL station 5t 
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procedures 
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manage! 
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sible in 


man 
will be 
his 
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district. C. 
Albuquerg 


Strict manager 
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sales manager, replaces Reddy 
Reddy, who succeeds Davis Butler, w 


be in charge of 
in El Paso and 
is now 


Le S 


manager 
County Gi: 


all phases of operatior 
Alamogordo, N. M. But! 
at Roswell, N. M t 
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is Company. 
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Interstate Oil Pipe Line Company an- 
sounces several promotions. Sequoyah H. 
Brown, a director of the company since 
953, has been elected a vice president 
Frank R. Clark, Jr., secretary and tax at- 
yney, has been named treasurer. F. Roy 
Ball has been appointed manager of the 
Material-Traffic department succeeding 
H. P. Hellinghausen. 


Brown, who has been with the company 
ince its inception in 1945, formerly was 
mployee relations manager. Clark joined 
Interstate in 1945 and will continue to 
1andle corporate secretarial matters along 
with his new assignment 


Ball was associated with Oklahoma 
Pipe Line Company which later became 
Interstate and Ajax Pipe Line Corpora- 
tion before joining Interstate. In 1946 he 
was named division manager of material- 
traffic for Interstate. In 1951. he became 
issistant manager of the department 
Robert B. Giezentanner succeeds Ball as 
issistant manager. Hellinghausen joined 
Oklahoma Pipe Line Company in 1917 
He was made a director in 1930. In 1945 

became treasurer of Interstate and in 
951 became manager of material-traffi 


E. H. Tollefson, executive vice president 
f Consolidated Natural Gas Company, has 
been elected chairman of the board of 
trustees of the Institute of Gas Technology 
the 17th annual meeting October 29 at 


Ill nols De h 

Lester Potter, president Lone Star Gas 
Company, and Charles M. Sturkey, presi 
lent Washington Natural Gas Company, 
have been elected to three-year terms on 
the board. Milton J. Pfeiffer, vice president 
f gas operations, Cincinnati Gas and Elec- 
tric Company; Linn Bowman, vice presi- 
dent of gas operations, Rochester Gas and 
Electric Corporation; and F. S. Cornell, 
executive vice-president, A. O. Smith Cor- 
poration, have been selected to fill vacan- 
cies on the board in 1959. R, J. Ruther- 
ford, president Worcester Gas Light Com- 
pany has been elected to a two-year term 


Tennessee Gas Transmission Company 
innounces three changes in _ its explora- 
tion department. W. C. Tillett has been 
transferred from Houston to Midland 
Texas, as manager of the « ompany s south 
western exploration division 

R. C. Honea, formerly division explora- 
tion manager at Midland, has been named 
staff geologist and has moved to Houston 
E. T. Creegan has been transferred to 
Wichita Falls, Texas, as district explora- 


tion manager 





Rocky Mountain Gas 
Meeting, Denve: 
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NACE, Canadian Eastern Regional meeting, 
Montreal. Quebec 


convention, Americana Hotel 
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course in fundamentals of corre 
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American Society for 


D-2 committee on petrol 
and lubric ints, Sheraton- Jefferson 
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Southwestern Legal Foundation, 
nual institute on the 
taxation, 
Dallas. February 


NACE, Corrosi 
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Testing Materials, 
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Sc har - 
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Permian 
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ing, Calgary, Alberta, Feb 
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| Quoted from Mr. Dil 
lard Stokes’ Column, 
Shreveport Journal, Oct 
13, 1958 
President Jefferson 
feored the justices some 
doy would do whot they 
now are accused of. A 
few months before he 
died President Jefferson 


of our government by the noiseless 
mentality of the Supreme Court 
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PELICAN SUPPLY CO. INC. 


Shreveport (84), Lo 


?. O. Drawer 1108 
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AMAZING U.S. 
MICRO-POWER 


















































































































Pat. No. 2688704 


SENSES... 


the slightest drop in voltage. 


























Actually anticipates power failure 








BEFORE voltage drops below a usable 


ACTS... 


automatically to guarantee abso- 











level. 
































lutely uninterrupted power. Not one 

















precious second lost in load transfers. 


SAVES... 


... UP TO $300 PER MILE on new 


Micro Wave installations. Just one 












































compact Micro-Power Unit replaces a 





costly array of complicated equipment. 






































For Complete Information Write 


UNITED STATES 
MOTORS CORPORATION 


102 W. FIFTH AVE OSHKOSH, WISCONSIN 


































Kelley Ripper Division 


Names Don V. Stone Manager 


Rolts-Cumn Ss announs 
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CATHODIC 
PROTECTION 
RECTIFIERS 


She « Yualily ” Kine 
Good-All rectifiers are known 
the world over for their long 
life, high quality construc 
tion, low maintenance and 
generous desig These fea 
tures, in addition to a policy 
of individual engineering 
ervice, have built Good-All’s 
reputatior as the world’s 
largest manufacturer of Ca 
thodic Protection Rectifiers. 


Electrical Mechanical Diuision 
GOOD-ALL ELECTRIC MFG. CO. 


_ OGALLALA, NEBRASKA__ 





What’s Happening 


among 
SERVICE and 
SUPPLY MEN 





Gas Turbine Operations Committee Visits Clark Bros. 

Members of the Gas Turbine Operations Committee, a group representing the oil 

! recently visited the plant of Clark Bros 

Co. Purpose of the visit was to inspect manufacturing facilities and discuss gas develo} 
ments with engineering personnel. From left to right J. J. Rosecky, Clark Bros R. |] 
Parks, Aramco; J. E. Fenex, Petroleum Chemicals Inc ]. E. Leo, Trans-Arabian Pipe 
line Co ( A. Falkenhagen Tennessee Gas Transmission Co.: G. H. Ewing Tex 
Eastern Transmission Corp.; A. H. Carameros, El Paso Natural Gas Co.; F. A. Crame 
Southern Counties Gas Co M M Heller. United Gas (Company R M Crree 
ind R. J. Speers, Clark Bros. Co 


yas, chemical and petrochemi ih indadustries 


United States Steel Corp. 
Elevates J. E. Shoemake 
] E Shoem ike has been appointed 
tl iTh«i Cc! pipe ine 


Santilli Becomes Manager 
Of Marketing Services Section 
Joseph | Santilli, Jr has been ap 
pointed manager of the marketing service 
ol section of Atlas Powder Company's Aqu 
Linited States Steel's ness department, Houston He will be re 
Oil Well Supply Di- 
vision with _ head- ind sales administration work for Aqu 
quarters Houston ness, which markets Atlas’ chemicals use 
Shoem iAC h iS been 
with U.S. Steel since 
1945 when he Was 


ind refinery Sales 


sponsible for advertising, sales promotio: 


in petroleum industry 
Santilli previously served in Atl 


chemical division's advertising and sak 
promotion department. He formerly was 


nanager of Pennsalt 


named district engi- 
neer at Shreveport, 
La H became dis- 


trict enuwimnesri pip 


assistant advertising 


Chemicals Corp 





li ( ind ( ne \ . ° 
stat nate “a John S. Kline Appointed 
equipmen in ous _ 
ton. 1916. and area Assistant General Manager 
J. E. Shoemake manager in 1952 The Carpenter Steel Company at 
nounces the appointment of John S. Klin 
is assistant general manager and _ chiet 











Go-Devil 


Standard Model Northrup Go-Devil with leather disc drivers 





executive of the company’s Alloy Tub 
Division. Kline has been with Carpente 
since 1945 and had been auditor in the 
firm’s main office until 1952. Previously 
he had worked eight years for Metropol 
tan Edison Co. P. L. Coddington, gener 
manager of Alloy Tube Division, will cor 
tinue in an advisory capacity to Klin 
until retirement next year 


C. Lee Cook Company Appoints 
Hershberger Sales Representative 


Vv. R Hershberger has been appoint 
G. A. COTTEN CO. sles veguhiatinion tox ©. Ste Cok Con 


Manufacturer of 


NORTHRUP GO-DEVILS & TRANSIT PIPE LINE SCRAPERS 
P. O. Box 5332 — Tulsa, Okla. 


pany for eastern Ohio 

Hershberger has been in the field 
sales engineering for the past seven years 
Previously he served as a mechanical et 
gineer for the Indianapolis Power and 
Light Company for 14 years 
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VOW CROUSE-HINDS 


EXPLOSION-PROOF 


MERCURY VAPO 


LIGHTING FIXTURES 





For dependable security at low 
operating cost in hazardous locations . . . 


@ where long burning hours without interruption 
are involved, month in, month out 
@ where labor cost or trouble of relamping is an 
important factor 
@ where maximum lighting output calls for maxi- 
mum economy in power consumption 


The longer life of sage vapor lamps is well estab- 
lished: 7000 hours, 1000 hours for incandescents. 
Light output is 2.5 ia s greater; 55 lumens/watt, vs. 22 

lumens/watt for incandescents. 


The new EV’s place these economies within easy reach. 
As with all Crouse-Hinds explosion-proof devices, EV’s are 
heavily constructed to withstand the pressure of internal 
explosions without rupturing. Gas-tightness is not a require- 
ment for their safe performance. Flame-tight joints prevent 
the escape of flames to flammable atmospheres. 


@ For full information, call your Crouse-Hinds distributor, or 
write for catalog sheet. 


CROUSE@ HINDS 


MAIN OFFICE AND FACTORY: SYRACUSE, NEW YORK 


TYPE EVA Explosion-Proof 
Lighting Fixture 


Available with or without guard, 
or reflector (dome, deep bowl, 
shallow bowl, angle, or high bay) 





250 Watt— Notional Electrical @ CONDULET” ELECTRICAL EQUIPMENT (Explosion-Proof and Conventional) @ FLOODLIGHTING 
Code: Class L @ TRAFFIC CONTROL SYSTEMS @ AIRPORT LIGHTING and WEATHER MEASURING EQUIPMENT 

Groups ca&oD These products are sold yowomagnd ee electrical distributors. For application engineering help, contact one 

of the following offices: Baton Ro Birmingharn Boston Buffal Ct Cc nnati Cleveland 

Corpus Christi Dallc cetiane Detroit Houstor Indianas s Kansas City Los Angeles 

400 Watt— Class L Group D Milwaukee Ne BR once New York Omaha Philadelphia Pittsburgh Portland, Ore Salt Lake City 

St. Louis St. Paul San Francisco Seattle Tulsa Washington Resident Representatives: Albany 

Atlanta Baltimore Charlotte Chattanooga Jacksonville Reading, Pa Richmond, Va Shreveport 
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De Laval Steam Turbine Co. John Wood Co. Elects 

















































Forms International Subsidiary Chaffee Vice President 
De Laval Steam Turbine Company, an- Walter C. Chaffee has been elected vice 
nounces the formation of a wholly-owned president and director 
subsid Compania De Laval Turbina of engineering for 
International, S.A. with offices in Pan John Wood Com- 
R de P pany’s Jennett Pump 
The new firm will coordinate and _ pro- Division. 
mote sales and servicing of De Laval prod- Chaffee has been 
throughout the world except in_ the Bennett's director of 
United States, Canada, Hawaii and Puerto engineering since 
Ri De Laval also established De Laval joining the firm in 
Tu de Mexico. S.A.. subsidiary of the 1956. Prior to his af- 
Panamanian company, with headquarters filiation with Bennett 
Mexico City he had been with 
Keller Tool Com- ; Pia 2 
Richard Cahill is president of the In- pany, Curtis Wricht 
ternational company and J. P. Stewart be- Corporation, Douglas W. C. Chaffee 
comes president of De Laval Turbina de Aircraft Company 
Me and his own engineering consulting firm 


look to the \ HEART! 


HUMAN OR MECHANICAL 
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WE HANDLE THE COMPLETE LINE OF WISCONSIN A/R-COOLED 

ENGINES AND PARTS ...3 hp. to 56 hp. 
C 7 
SVS 

CONTACT YOUR NEAREST DEALER OR AWS The above EKG is an actual repro 


HARLEY 


tee 2: COMPANY 
WICHITA TULSA HouSsTON 


duction of a sound human heart. If 
such data for a WISCONSIN en 
gine could be so plotted, the re 
semblance to this sound power 
plont would be striking 
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| not on order... /but on the way! 
















International Harvester Co. 
Promotes Bechman, Bennett 


W. ©. Bechman has been named assist 
ant to general manager, and Merrill R 
Bennett is the new manager of engineerin 
of the Construction Equipment @Mvisio 
for International Harvester Company. 

Sechman will study needs of the indu 
try and make recommendations for in 
provements and new design to divisi 
management. Formerly manager of eng 
neering, Bechman has been with the con 
pany since 1917. He was named chief e1 
gineer of Industrial Power division in 194 
and in 1949 became chief engineer 
advanced engineering. He was appointe 
manager of engineering in 1950 

Bennett, who succeeds Bechman, ha 
been assistant manager of engineering. H 
began his career with the company 
1934 as products tester and in 1943 w 
named engineer in charge of milita 
prime mover design. He became assistar 
manager of engineering in 1952 


Pittsburgh Coke & Chemical Co. 
Promotes Dr. Wesley D. Schroeder 


Pittsburgh Coke & Chemical ( ompa! 
has promoted Dr. Wesley D. Schroeder 
manager-product research for activat: 
carbons and industrial chemicals in tl 
Research department 

Schroeder joined the company in 195 
as supervisor-plasticized research and 
1955 was named _= supervisor-industri 
chemicals research, the position held ur 
til his recent promotion. Before coming t 
Pittsburgh Coke & Chemical, he had bee 
associated with The Dow Chemical Con 
pany and Rohm & Haas Company. 


Jack Slough and James DeFlon 
Form Cooling Tower Company 
Jack M. Slough and James G. DeFlo 


have formed a new cooling tower eng 


neering company, Slough-DeFlon. 


Slough had been with Fluor Corpor 
tion for six years, in charge of researé 
and development of the Manufacturi: 
division. He was also a sales manager « 


Sante Fe Tank and Tower of Texas 

DeFlon previously was with Fluor Co 
poration as manager of research and de 
velopment. He also had been chief et 
gineer for Sante Fe and Tower Compar 
and in 1949 was sent to Europe to initiat 
the English firm of Head-Wrightson in tl 
cooling tower field 


Harco Corporation 
Occupies New Headquarters 


The Harco Corporation recently move 
into its new headquarters at 4600 Ea 
71st Street. Cleveland. The combined «¢ 
ecutive offices and manufacturing facilitie 
are more than five times those former 
occupied by the company 

The company supplies job-engineert 
systems, materials and contract installatior 
that combat the electrolytic corrosion 
buried or submerged metallic structure 
and pipe lines by reversing the electr 
chemical force that normally destroys fe 
rous metals 


Charles Clark Appointed 
Sales Engineer for Clark 


Charles Clark has been named sales-e1 
gineer for Clark Bros. Company’s Pitts 
burgh office and Jay B. Williams has bee 
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ointe 
AMOT is the best known name in controls for pipe line engine 
ha ind many pipe line companies have up-doted tneir installed 
iw. H equipment with the AMOT CONTROLS listed below 
iny 
Sow “ THERMOSTATIC VALVES 
ilitar For jacket water and lube oil temperature control. 
sista! 
“ MECHANICAL SAFETY CONTROLS 
Shut down engine on high water temp. or low oil pressure. 
“ SAFETY CONTROL SWITCHES 
oF Sound alarms on high water temperature or low oil pressure. 
we “ VENTED DIAPHRAGM GAS VALVES 
; : Shut off main gas supply to gas engines. 
i 
= ©  THERMOSTATICALLY ACTUATED AIR VALVES 
195 For automatic fuel change over. ——— 
1 I) 
ind AMOT MAINTAINS REPRESENTATIVES IN PRINCIPAL CITIES —s = 
= CATALOG AVAILABLE ON REQUEST ° f AIR! 
Idou 
ly: move mountains - 0 : 
d be AMOT CONTROLS CORP. 
Con H h 
) FIRST ST. & NEVIN AVE. RICHMOND, CALIFORNIA in towers and exc angers 
. - -- -- - -------------- , y A Developed originally for the 
é petroleum industry, Aerovent 
Large-Diameter “Al-metal” 
DeFk Propellers, constructed of 
r ene tough, durable aluminum alloy, 
\ — move great quantities of air at 
aa high velocities, in heat ex- 
— sf offers you “QNE SOURCE” changers and cooling towers. 
a , . . Pictured above are two 4-blade 
cturil - i) ] ‘ ? . ; = 
_ | fo? De pe ndable F ipe Lu é 16-ft. propellers in a cooling 
xas Protection & Reclamation tower installation. These 
mighty propellers, with adjust- 
ota : A - vee —_— justues able-pitch “Macheta” Airfoil 
ind a¢ In Our | On Your > are ioh-engineere 
it ae Pick the Service You Need pent | Site {ta Ptece”|frem Ye blades, are job: engineere d to 
; wii Bierce Mae Ghetto . ® Sizes 14’ to 18’ individual specifications. 
pe — Mortar Lining of Interior x x 4 16 ® 4 or 6 blades Write for free Bulletin 510 
< ate Process 
1 in tl 
cone 8 oa ning of Inter 1 x 16” 144 DESIGNED FOR DEPENDABLE OPERATION! 
Centrifugal Spinning of Cement - Endurance tests, conducted at 3 times normal loading 
Mortar Lining of Interiors x % »rove the ability of these new large-diameter propellers 
esi proy 
sdiaiieanan Getaaiiain ah Gah ie to withstand severe punishment. Heavy-duty cast steel 
Tar Linings of Interiors x x 36" 144 hubs offer maximum resistance to stresses. Angle settings 
move | ~ | for each operating requirement, and ap »ropriate alternate 
. t ( ting x x I 30 ° . ° PI . 
0 E + } settings, assure accurate pitch for any predetermined per- 
ned ¢ Concrete Coating | x 4” 30 formance which may be required. 54” to 144” now avail- 
faciliti ’ - X x 4” 3 able in revolutionary new “T-Alloy”. 
ormel T _ 
Reclamation ° — _ ° 
Removal of Old Wrapping x x 2” 30 REFINERIES, pumping sta- 
sineert Straightening x x 30 tions, industrial plants and — 
allatior Sneithin Gabester or Retstias . . 30 commercial buildings use Aero- —T 
S101 Doveling . . 0 vent “Al-metal” Propellers in 
a tur Roll Weld ne x x > 30 major air-moving applications. -— 1 
electre “ sili 7% z - 
roys fe Testing —_ ase. a ae 
write today 2s A Divkien of 
for full P| PE ae TowC7Uu 
information r Construction Ce . FAN COMPANY, tc. 
LARGE PROPELLER DIVISION 
Ssales-t 
s Pitt 2414 East 223 St. (P.O. Box 457) * Wilmington, California 304 Wright Bidg. Main Office and Factory 
has bee , TULSA 3, OKLA. PIQUA, OHIO 
iT, 195£ December, 1958 e PIPE LINE INDUSTRY For more data on advertised products, use Readers’ Service Cards, last page 69 








appointed manager of Clark’s new Denvei Cook Electric Elects 
oy ge ge . descendant Welsh Vice President 

— ~ cen > sll ay ot ah ee Cook Electric Company has elected Wil- 
: ro 1g tei cwdsliag 9 liam T. Welsh vice president and general 
Previously he served six years with Brad- soles Ginette, viii tan Tan 
bury Kenrick Associates, manufacturer's 






































: theon Manufacturing Company to accept 
agents for Clark Bros. Williams formerly, 
the new position 
was assistant manager of the Tulsa of ! - 
He had spent 18 years with Raytheon 
hee I | 
The new officer is a member of the Ex- 


ecutive Research Business and Defence 


Tableman Named Manager Services Administration, Washington, D.( 


W-K-M Valve Co. Limited 


Glen Tableman has been appointe: 
cnmnaink of WOE Vee Chaeunedin Li H. C. Capshaw Promoted 

d By Spartan Aircraft Company 

Prior to his new appointment Table a. « Capshaw has been promoted to 
nan had been general sales manager of industrial sales manager of the mobile 
the W-K-M_ division in Missouri City homes division of Spartan Aircraft Com 
Texas pany 





BEVELS PIPE 


BEVELS @#) PIP 








¢C-R-¢C IMCO BEVELERS wedi = 6 to - O. D., 


; out-of- 
round pipe, tc Single lightweight 


rk Of several, Costs you 





ONE BEVELING KIT The CRC IMCO Pipe Beveling Kit contains 


a complete range of bands for beveling a 
' variety of pipe sizes. With this convenient 
FOR ALL YOUR JOBS! selection of sizes, the operator need only 
make one trip to handle all pipe beveling 
For additional information see page 108, requirements including back beveling. The 
Pipeline Composite Catalog. sturdy steel case and number of bands 
are optional 





CRUTCHER + ROLFS « CUMMINGS, INC. 


HOUSTON, TEXAS 
P. O. Box 2073 UNderwood 4-6391 


FARMINGTON, NEW MEXICO 
P. O. Box 1207 DAvis 5-5523 


IN CANADA: Canadian Equipment Sales & Service Co 
7310 99th St., Edmonton, Alberta, Canada 
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Capshaw will head the industrial sales 
activities of the company’s mobile homes 
division directed toward supplying mobil 
units for a wide range of uses for on-the 
site housing requirements 





P. S. Hurt T. E. Kraner 


Kraner, Hurt Promoted 
By Cooper-Bessemer Corp. 


Tr. E. Kraner has been named president 
of Cooper-Bessemer’s newly acquired C-B 
Southern, Inc., Houston engineering firn 
and Phil S. Hurt was promoted to as 
sistant product manager, gas engine con 





pressor sales, for Cooper-Bessemet 


Cooper recently purchased Creole En 
gineering Corporation as an engineering 
and manutacturing subsidiary ind rename 
it C-B Southern, Inc. Kraner formerly was 


district manager in Caracas, Venezuel 


Arthur R. Pitkin Receives 
Appointment With Tex-Tube, Inc. 
Arthur R. Pitkin has been appointec¢ 


purchasing agent for Tex-Tube, Inc. Hi 
will be responsible for purchasing all 
maintenance supplies and raw materials 
for production, Pitkin is a member of the 
National Association of Purchasing Agents 
American Society of Tool Engineers ! 
Industrial Management Society 


Puffer-Sweiven Company 

Forms Beaumont Office 
Puffer-Sweiven Company southe 

Texas sales represent itives for Fishe Cx 

erno! Company has established a sales 

fice in Beaumont with Joe Meek sn 
ger. Meek has been with the firm fo 


two years and has a wide instrument s« 
lection and sales experience in Tex 
prod icing are 


Southern Pipe & Casing 
Promotes C. E. Lamar 
( E. Lamar has been promote: 
t sales manager for Southern Pip: 


& Casing Co. division of U. S. Industri 
Inc 


assistan 


Lamar has been in engineering and s 
it Southern tor seven years 


Glasscock Joins White Diesel 
As Sales Representative 

Edward H. Glasscock has joined White 
Diesel Engine division of the White Mot 
Company as sales re presentative In 
New Orleans region. His district will 
clude Louisiana, southern Arkansas, Mis 
sissippi and Alabama 


the 


Glasscock had been active in distributo1 


organizations for other diesel manufa 
















turers 













sales 
omes 
obile 
-the 


er 


ident 
C-B 
firm, 
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FOR SAFE TRANSPORT-LAND AND SEA 
SHAND AND JURS TANK FITTIN 


Ye 
lpn 











For over 35 years, Shand and Jurs has pioneered in the design and 


manufacture of mechanical tank fittings for truck tanks, marine tankers and pipeline 


installations. S&J offers petroleum transporters the world’s most complete line of valves, 


gages, fittings and controls for maximum safety and economy in the movement of petroleum 
products. Convenient Shand and Jurs branch offices and sales representatives are 
ready now to help you with your tank fitting problems. Call them today 


SHAND AND JURS 
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1 GENERAL 


OR PORATIC 


A subsidiary of General Precision Equipment Corporation 


2600 Eighth Street, Berkeley, California 


Branch offices and representatives in principal cities 
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Whihat’s New im 
EQUIPMENT 





\ rigid foam-plasti Hoating rool ade 
ned to reduce evaporation losses fron 
mall diameter, fixed-roof tanks storing 
olatile | ds has beer ntrod d b 
H ond Iron Works 
It is expected to find extensive appli 
t isoline marketing tanks and bulk 
1 tanks, solvents storage tanks and 
ther product storage tanks up to 20 feet 


n diameter. The Hammondflote cover is 
onstructed of rigid polyisocyannate foan 

a plastic with exceptionally low density 
ind high load Carrying 


cover is made in 


capacity The 
inch radical sections 
h of which is formed in a mold and 
cured to obtain the required characteristics 
The loan Structure 1s composed ol afr 
infinite number of closed cells which give 
the material a high degree of buoyancy 
A cubs foot of material weighs three 
pounds. Cover will remain afloat under all 
operating conditions 


For more data, circle No. El on Readers 
Service Card, last pag this issur 


Weather Protected Motors 


General Electric announces a new line 
of NEMA type II vertical weather-pro- 
tected motors for use in heavy-duty in 
lustrial applications 

Designed for year-round use, the motors 
feature direct blow-through passages, per- 

tting high velocity air to pass through 
1¢ motor without entering active parts 

ilso has a series of low velocity air lifts 
combined with labyrinth turns and baffles 
O precipitate any moisture or ‘other con- 


unants before the ventilating air reaches 
the electric il parts 

This item supplements General Electri 
Company data on pages 181-188 of the 
Pipe Line Composite Catalog, Ist Edi- 


For more data, circle No. E2 on Readers 


Service Card. last pag this issue 


Pressure Reducing Valve 
Atlas Valve Company announces a high 
pressure reducing valve for handling large 


ratio pressure reduction from 6,000 ps 


nitial pressure to outlet pressure fron 
psi upward to within 20 percent of the 
initial pressure In one Sstaue 

The alve is adapted for air, gas o1 
hydraulic operation It 
air-reducing and relief valve for charging 
a diaphragm chamber as a means of con- 
trolling the reduced pressure 


For more data, circle No. E3 on Readers 


Service Card. last page this issue 





. 
Diesel Crawler Tractor 

International Harvester Company prt 
sents a new mode! diesel crawle: tractor, 
the TD-15. The 105 horsepower - six- 
cylinder engine is noted for its smooth- 
ness. It has all-weather, push-button, LaAso- 
line conversion starting. Other features in- 
clude positive valve rotators, pressure lubri- 
cated rocker arm shaft, aluminum alloy 
pistons, fully counter-balanced crankshaft 
and twin plunger injection system 

The TD-15 is equipped with a six- 
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Air Compressor 
Le Roi Division. Westinghouse A 


Brake Company ntroduces its lightest 
50 pound’s and slowest 1,600 rpn 
cfm rotary portable air compresso1 


Named 125RG2, the compressor is 


sliding vane type two stage compresso 
with an in-line cylinde rrangement. | 
s powered by direct drive with Le Re 
engine which its we sleeve overheac 
\ lve en rie The er I compresso! 

Supported or weldec teel Irame ol I 
onstructior nd is close ! lock 


Galvanometer 


Ealing Corporation announces a 
It 


inometer with built-in six-position shunt 


providing instant varying sensitivity wit 
? 


critical damping 


Dual, curved 50 MM ~ “scale is subd 


vided 0-150 and 9-0-75, permits both 
deflection and null measurement. Safety 
shorting switch in rear foot eliminates 


iccidental damage 


For more data, circle No. ES on Readet 


Service Card, last paut this issue 





speed, single stick, full reverse transn 
sion, designed for practical applicati n Ol 
all six speed ranges. A shuttle bar contre 
permits instant reverse or forward motior1 
without shifting. Available as option: 
equipment 1s a loot decelerator pedal that 
speeds shifting and makes greater use of 
exclusive six-speed transmission and shuttle 
bar 


For more data, circle No. E6 on Read: 


Service Card, last page this issue 
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Audio Transmitter 


Radio Frequency Laboratories. In¢ 
il es i transistorized ido treque 
it ter nal wh I s pable of t 
ttir data it pe as up ty Ww 
hte LO WhpDI cl il Cl f 
) 15 ps I wit I 
A } els tre lo] t ) 
The 1 transmitt 
pl d fre ( 
mn t ile r {< 
he ( | transmuiutte l receive ! 
S tte ! ( r ) S le ; I 
s-inch rack me ; hassis. TI 
del | ) Comtel terminal be us 
ele yh | ete d rol 
tions requir ther voltage cur- 
t or lry cor h | 
le with either p | 
eiver outputs 
more dat cire No. E7 on Readers 
( rd, last p ge tl S 





Hydraulic Jacks 

Kenley & Co. has intr 
high lift 
with both h 


Pemple ton 


iced two 


Equipped igh and 


UMps which mavy be operated sepa itely 
r in unison, the jacks have a ratir 
vacity of 25 tons 

Model 25H28 has a closed height of 

inches with 22-inch lift and weighs 
25 pounds; Model 25H22 has a closed 
eight of inches with 16 inches of lift 
weighing 105 pounds 

Designed to lift 50 percent over their 


‘5 tons capacity, both may be operated in 
ither vertical or horizontal and 
ire equipped with double lever sockets to 
ermit operation The 
iddition of these models increases the line 
ol Simplex hydraulic jacks to 10 models, 
ranging from 3 to 100 capacity 


For more data, circle No. E8 on Readers 


Service Card, last page this issue 
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Repair Plugging Pig 
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Pipe Leak Clamp 
Harris and Wood, In¢ announces de 
velopment ot a one-piece pip clamp ae 
s er lor onvenience and to save lm 
wherever leaks may develop in pipe Quick 


to install, the unit has 


rate parts 
It is manutactured from 
rosive-resistant material for 


ground Full HU 


all highly 


service degree 


may be furnished in any compressible ma- 


terial according to 


users 


out danger of crushing or distorting 


For data, circle No. E10 on Rea 


Service Card, last page this issue 


more 
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no sel 
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cor 


under or above 
inserts 


requirements 
The clamp can be used on any pipe with- 


Jipe 


lers 
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Air Conditioning 
Yo R t ( 
" + ont aiuell i 
‘ Vert horize 
k 
Ten size } rf ( 
tre { to BoOO0 { ( 
iwallabl tical re ntal 
Nur s ! ] ‘ 
re labl } iltizone + 
Boltu } s be ill se 
Ol it ns nt I il 
le Ser I special t 
( n the de these units. Amy 
( panel do h een tall 
the rious to per t 
ectior nd se! he fel 
For more data, circle No. Ell on Re 
Service Card, la pawe this issut 
Thermo-Drive Actuator 
An actuator which utilizes the exp 
force of Freon vapor to position valves 
other final control elements with pre ( 
ind re peat ible aC iracy has been ( 
veloped by Swartwout Company 
The thermo-drive actuator uses no c 
pressed alr notors, gear trains, pumps 
oil, amplifiers, or relays of any kind. The 
operating p! le based on the cor 
trolled rate i a released through 

































A one-volume reference library for purchasing and specifying. 
That's the best wavy to describe the only comprehensive catalog 


dara file published specially for the Pipe Line Industry. Con- 


venient to handle thoroughly indexed, it 1s saving time and 


money for thousands of pipe line men. 

























f 
3 r st FOR INFORMATION ON MANUFACTURERS AND SERVICE COMPANIES 


Included in 147 equipment and service company data in PLCC, 
there are 1,627 manufacturers’ representatives and sources of supply listed. 


f 
a r st FOR INDIVIDUAL EQUIPMENT AND SERVICE ITEMS 


There are 11,148 items of equipment and service items cataloged, 
with detailed information on specifications, installation, operation, main- 
tenance, service—an entire library of useful reference. 


* 
i rst FOR CONSTRUCTION EQUIPMENT AND SERVICE 


Pipe Line construction and service items listed in Pirk Line Compositt 
CaTAoc total 390 . . . an invaluable aid to office and field specifications and 
purchases. 


When you are ready to buy or specify, or if you just want planning in 
formation, look first in Pipe Line Composire CaTAatoe. 


C1OS l har ber open ynily to a condenser 


‘r there is 





‘ he els The ( 
| t tut w-tvpe \-st 1 
I} V-shape 
clear 
‘ _ llows |} t 
WW t lo n in Pass 
It also provides a con- 
t ele ti for the ec O1 
i f the sit ! to which the 
S ritte ] Ss per t } if I 
disc ! i el I es 
i rollir ict 1 Of 
I I Ext SLO! we 4 ly 1;ddaer 
t! ( for truck loadir 
her sp spoil hand] equirements 
I 1) backfille featur 1 water 
‘ t ‘ it lutch is designed for 
' e with les inter e work 
} boom h es are raised about 18 
h ( l le more effective control 
iracy in throw-out and better con 
ol of the board in backfilling rocks 
For more data, circle No. E13 on Readers 
Service Card, last page this issue 


Orifice Ring Design 
in Cx 


Daniel Orifice Fitt mpa 
neces desig I t iffectir t 
yr id senior orifi fittings. ‘Teflon 
haft center rings will be designed t 
t tal-t etal contact betwee 
shaft and stuffing box. The Teflon rings 
re self-lut t non-adhesive and rt 
to mos her ils 


For more data, circle No. E14 on Readers 
ird age this issue 
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SACHSE 
ELECTRIC 
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BATON ROUGE 
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New Equipment Literature 








For more data on New Equipment or copies of Catalogs and Litera- 

ture reviewed in this issue, use the Reader Service postcards just 

inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. 


Fittings and Flanges 


I ine | irns announces publication of a 
newly revised 48-page catalog of pipe lin 
fittings and flanges. Complete with illus 
trat ns charts, the ( il includ Ss 
full « sit 1 data on full-encirel nt 

a I for I De iS d Ss ril It1Or 
I I » pe d light-w ht taper-f 

i! GI ( wel k slip 
iy | t S 
v« ! s divided ( 

t Fittir Flanges, D bution 

fitt t il ¢ ad llowable wor 
ressures 

I ‘ circle No. E15 R 

Ser Card st this iss 


Automatic Controls 


The Cooper-Bessemer Corporation has 


rele ised | l4-page bulletin on automate 
ontrols for engines and compressors 
Vitled “En-Tronic Pipeline Control” the 
tr color booklet desc1 Se pment fon 

omaticall Startil load capac \ 
ontrol, regulatit il shuttir dow pipe 
line compressors 

This ¢ pI t also applies t other 
types ol owe! macl er s I is 
liesel and gas-diesel engines s well as 
notor-driven reciprocating ind centrifugal 

npressors commonly used fe s pre 


essing and air services 


lo get a copy, circle No. E16 on Readers 
Service Card, last pat this issue 


. > 

Cement Lining 

Centriline ( orporation has released 
catalog describing a process ol in-place 
centrifugal cement lining of pipes from 4 
to 144 inches in diameter. The 20-page 
catalog features a machine which cen- 
trifugally lines pipe as small as + inches 
requiring no excavation at laterals. Als 
covered are the advantages and devclop- 
ments of Centriline process. It illustrates 
how the process increases pipe carrying 
ipacity, prevents corrosion n steel and 
cast iron pipe and is applied at a small 
fraction of the cost of new pipe 
results and 
case histories of unusual publi ind in- 
dustrial projects are also included in th 
catalog 


Sample specifications test 


lo get a copy, cir le No. E17 on Readers 
Service Card, last page this issue 


Condulet Breathers, Drains 


Crouse-Hinds Company announces avail- 
ability of a two-page bulletin on condulet 
breathers and drains which remove mols- 
ture from electrical systems 

Type ECD breathers, drains and the 
new universal breather-drain prevent for- 
mation of mildew in explosion proof equip- 
ment by ventilating and draining enclos- 
ures 

The flier explains how breathers and 
drains add to the life of explosion-proof 
electrical equipment 


To geta copy, ciré le No. E18 on Readers 


Service Card, last page this issuc 





Forged Steel Unions 


\ new simplified catalog, providing con 


plete information on construction of 
full line of forged steel unions and unior 
fittings has been issued by Clayton Marl 
& Ce 

Prepared for pipe In crews, cont 
tors and ¢ neers, the | 


tains detailed specifications on Petro, Ha 


dlebar, Hwdro. Mark and orifice on 
chech ilves nd ftorged steel fittings 
ranging tron UUU pe ds through 6,0 


pounds cwp 
lo get a copy, circle No. E19 on Readers 


Service Card, last page this issue 


} 


Ethylene Glycol 


Jefferson Chemical Company, Inc. an 
nounces a t0-pa ( technical bulletin § o1 
the mono-, d tri-, and tetra-ethvlene 
lycol 

It presents omprehens'!y review t 
the physical and chemical properties, 
ndustrial uses of the four glycols. It als 
prov des information on methods of ship 
nent specifications and analytical tech 
niques required for determining product 
quality and includes an indexed _ biblio 
raph Characte d by their water sol 
bility, hygroscopicity, moderate viscosity 

d_ freezin point depression on water, 
rlycols are used for dehydration of gas, 
intifreeze and xplosive formulations, 


resins, plastics, and_ plasticizers 
To get a copy, circle No. E20 on Readers 


Service Card, last page this issue 


Wire Rope Slings 

A fully illustrated 40-page reference 
book that covers more than 80 subjects o1 
Tuffy slings and fittings is offered by U1 
ion Wire Rope Corporation 

The new edition includes references 1 
formation condensed into handy chart 


form on sling types, dimensions and rated 


loads, The section on Tuffy sling fittings 
has been expanded to cover many fittings 
not previously shown, together with refer 
ence charts on sizes, rated loads et« 

To get a copy, circle No. E21 on Readers 


Service Card, last page 


this issue 


Electric Plant 

D. W. Onan & Sons Inc has issued 
four-page folder on portable electric plants 
for construction jobs 

The highly illustrated booklet discusses 
what should be considered in selecting an 
electri generating plant The folder ex 
plains that portability and lightness are 
important considerations. 
To geta copy, circle No. E22 on Readers 


Service Card, last page this issue 
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This Handbook, written by Marshal] 
E. Parker, consultant, is designed as a 
practical field manual. It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handbook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents comprehensive data on 
Soil Resistivity Surveys, Potential Sur- 
veys, Line Currents, Current Require- 


ments, Rectifier Systems, Ground Bed 





Send for your FREE copy of the 
New Petroleum Book Catalog which 
describes the nature and contents of 
many books pertaining to the Petro- 
leum Industry. 





More comments on this new Handbook: 


*...@ most practical on-the-job manual for men 
concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 


and 


Cathodic Protection 


By MARSHALL E. PARKER 


Design, Magnesium Anodes, Stray Cur 
rent Electrolysis, Interference in Protec 
tive Systems, Operations and Mainte 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations. Order copies of this practical 
Field Manual now for each of your field 
men. Price $3, 


ADDRESS: 


Book Department 


GULF PUBLISHING COMPANY 
P. O. BOX 2608 
HOUSTON 1, TEXAS 














PRESSURE SERVICE COMPANY 


2000 BECK BUILDING 
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FLEET-LINE L2. | 
P. O. BOX 276-K 
SHREVEPORT 4 
LOUISIANA 





Write for 


Specifications Folder 


HL FE T-L/NE 


WELDING 
FITTINGS 


REDUCERS: Concentric and eccentric 
Nominal pipe sizes 1’ to 30 

ASA B16.9, ASTM A234. Sched 
10 to 160, stainless steel, and 


' 
other alloys. Spe 


Og 


SADDLES: Conventional, and 


for pressure 








sizes from ‘4 to 24’. Fleet-Line 
saddles weld neatly into place in 
much less time, and with much 


less welding rod 


TT. 


lement saddles 


Complete en 





Fast interested service 


Write for Literature 


STEEL FORGINGS, Inc. 


P. O. Box 276K © Shreveport, la 
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© ACF Industries, Inc - 
\erovent Fan Company 
Large Propeller Division 6% 
John Allen & Son (Oxford) Ltd $8 
American Pipe & Construction Co 69 
Amot Controls Corp 69 
a B 
Bethlehem Steel Co 10 and | 
Big Three Welding Supply Co $81 
Brakesol, Inc $e 
c 
* Caterpillar Tractor Co 6 and 
Chemetron Corp LZ 
Classified Advertising 
The Cleveland Trencher Co a) 
«( Lee Cook Co ; 
*G. A. Cotten Co 661 
(Crouse-Hind. Co 6 
© * Crutcher-Rolis-Cummings, In 70 
* Fleet-Line Co 
* Flexitallic Gasket Co 
G 
The new, improved Kinzbach Model 412 relief valve for pipelines ee eS ee 6h 
° e ~ . rood - ectriu u 0 yoru 
and refineries, has a ball seated pilot valve, usually dead weight *Gulf Publishing Co 772 
loaded t ti | ri 
loaded, but optionally spring loaded. - 
Eleven advantages are included in the design and operation of this *H & L Tooth Co at 
Harley Sales Co 68 
new model: Houston Contracting Co | 
1. Positive action—line pressure is utilized for opening and J 
closing. * Johns-Manville Corp 13 
2. Dependable. Opening pressure is pre-set by application of . 
dead weight or spring load. 
P . Kane Boiler Works, In 2 
3. Instantaneous opening to full capacity. *Kinzbach Tool Co 78 
4. Automatic reseating. L 
5. No chatter or wire-drawing at seat. ae ey oe ae 
6. Functional Testing. Hand lifting of pilot stem operates valve - 
at any pressure. 
> ‘ , Midwest Piping Co 1 
7. Simple and rugged. Valve contains only two moving si 
assemblies. N 
8. High capacity. Ample flow area provided Newman, Hender & Co. Ltd 63 
in all sizes. Pp 
9. Positive Seating. Line pressure utilized to POS ag ee ee ee ; 
maintain valve shut. * Pelican Supply Co 65a 
fe . : : ; * Pipe Line Composite Catalog 74 and 75 
10. Corrosion resistant. Full stainless trim with Pipe Line Industry 
Tefl disk Pipe Linings Division 
erion ISK. American Pipe & Construction Co H9b 
11. No pressure accumulation needed. Full lift s 
established immediately. 
Sachse Electric Inc b 
Shand & Jurs Co 71 
Standard Pipeprotection In 53 
*Steel Forgings, Inc 7 
Model 412 Valve sizes are 2”, 3”, 4”, 6” and . 
8” with working pressures up to 1000 p.s.i.; . Tube Turns | . 
. . ° . wision lemetron orp é 
pilots are available in four ratios: 5:1, 10:1, 
25:1, and 50:1. For complete uv 
details on this and other Kinz- Union Wire Rope Corp 8 
bach pressure relief valves, “United States Motors Corp 6 
write for new catalog. w 
. *W-K-M_ Division 
Export Office: ACF Industries, In 9 
74 Trinity Pl. New York, N. Y. White Diesel Engine Division 
The White Motor Co 5) 
Williams Pressure Service Co 77b 
| 
| KINZBACH TOOL CO., INC., P.0. BOX 277, HOUSTON, TEXAS " 
x "9 E 7 ’ ’ Young Radiator Co 52 
“s The Youngstown Sheet & Tube Co. $6 and 37 
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[. e pumps that move the crude from the gather- 
ing lines to the main line of the fifty-million dollar 
Four Corners Pipe Line are GASO Pumps. In all, 
Gaso has supplied the line with 19 pumps in models 
to meet the individual requirements at the feeder 
stations and in the Kingman and Corona pressure 
reducer stations. Typical feeder station installations: 

\t Aneth: Figure 2652 Gaso Duplex Piston 
Power Pump (4° to 744 x 12”). 

\t Arrowhead, Desert Creek, Rice, Little Mesa, 
Bluff, and East San Juan: Figure 1849 Gaso Duplex 
Piston Power Pumps (212 to 4" x 10”). 

\t Ratherford and White Mesa: Figure 1°50 
Gaso Duplex Piston Power Pumps (2!2" to 5" x 10°). 

At McElmo Creek, Ratherford, San Juan, White 
Mesa, West Aneth and East Aneth: Figure 1753 
Gaso Duplex Piston Power Pumps ( 4" to 7!2”x 10°). 

[he Gaso line includes many types and sizes of 
duplex piston and triplex plunger pumps with moly- 


iron, steel, and bronze fluid ends for handling crude 





oils, petroleum products, and salt waters under a 
wile range of capacity and pressure requirements. 


May we send you our latest catalog, just released? 


D 5TRIBUTORS 

Fo mington, N. M.—Gaso Pump & Burner Mfg. Co. 
bh eveport, La.—W. L. Somner Co. 

Oc essa, Texas—W. L. Somner Co. 

Br okhaven, Miss.—W. L. Somner Co. 

Ti sley, Miss.—W. L. Somner Co 

Hc bbs, N. M.—W. L. Somner Co. 

H« uston, Texas—Peddlers, Inc 

W -hita Falls, Texas—Pump Engineering Co. 

Ey insville, Indiana—Hague Equipment Co., Inc 

lo .g Beach, Calif.—Power Pumps, Inc. 

fosper, Wyoming—tufkin Foundry & Machine Co 
Ed nonton, Alberta, Canada—tufkin Machine Co., Ltd. 
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FOR THE 


































Gaso Fig. 2652 Pump handling approximately 900 barrels per hour 
at the Corona pressure reducing station of the Four Corners Pipe 
Line. Powered by a 200 HP electric motor, operating at 78 RPM. 


Another Four Corners installation: Fig. 2249 
Gaso Duplex Piston Power Pump operated by 15 HP electric motor. 


GASO PUMPS 


for every oil industry need 
























PAT. NO. 2,568,075 





PAT. NO. 2,807,105 





FOR GREATER STRENGTH— 
MORE PRODUCTION— 


SHARPER POINTS— 
USE FORGED ALLOY STEEL. 


THERE IS NO SUBSTITUTE 


TOOTH COMPANY 


1540 SOUTH GREENWOOD AVE. MONTEBELLO, CALIFOR' 
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